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Note  on  the  Existence  of  a  ^air  of  Sub-cutaneous 
Orifices  in  the  Head  of  the  Eel  and  Conger.  By  the 
Rev.  W.  Houghton,  F.L.S. 

Haying  been  occupied  at  intervals  during  the  last  three 
months  in  dissecting  a  number  of  eels  {AngutUa  actUirostris) 
and  a  couple  of  Congers,  I  observed  the  invariable  presence 
of  two  sub-triangular  openings  in  tlie  fleshy  portion  of  the 
head,  just  at  its  juncture  with  the  spinal  column.  My  first 
impression  with  regard  to  the  use  of  these  orifices  was  that 
they  were  connect^  with  the  auditory  organs,  and  that  they 
probably  led  to  the  vestibular  cavity.  Although  so  far,  I 
believe,  as  has  hitherto  been  observed,  the  existence  of 
external  auditory  organs  in  the  whole  class  of  fishes  is  very 
exceptional — ^the  skates  amongst  the  cartilaginous  order, 
and  a  few  of  the  members  belonging  to  the  Gadidm  and 
Clupeida  amongst  the  osseous  order  alone  possessing  them — 
still  I  thought  it  not  improbable  that  the  eel,  which  is 
commonly  supposed  to  hear  well,  and  which  is  occasionally 
an  overiand  traveller,  might  prove  another  exception  to  the 
general  rule.  I  may  observe  that  Mr.  Cholmondeley 
Pennell,  in  his  recently  published  work,  'The  Angler 
Naturalist'  (p.  397),  asserts  the  presence  of  an  "ear  or 
auditory  aperture  '^  amongst  the  various  mucus  pores  about 
the  head,  but  from  the  most  minute  examination  of  a  large 
number  of  eels'  heads  I  can  confidently  afBirm  that  no  such 
external  auditory  aperture  exists.  I  have,  therefore,  no  doubt 
that  Mr.  Pennell  must  have  mistaken  two  of  the  mucus 
pores  for  ears. 

Upon  my  inserting  a  bristle  in  each  of  these  orifices,  and 
on  clearing  away  the  flesh  from  the  head,  I  found  that  each 
bristle  traversed  a  closed-in  duct  or  tube  in  the  cranium,  and 
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came  out  just  above  the  orbital  bone  (see  PL  I,  fig.  1).  On 
making  a  vertical  section  of  the  skull^  and  examining  with 
great  care  the  vestibular  sacs^  I  became  convinced  that  the 
tubular  ducts  had  no  connection  with  them  nor  with  the 
auditory  nerve  (fig.  4).  Each  of  these  tubes,  which  in  the 
common  eel  is  just  wide  enough  to  admit  a  fine  piece  of  silk- 
gut,  terminates  in  a  membranous  fold  or  hollow  in  the  subcu- 
taneous tissue  just  above  the  eye  (fig.  5),  and  contains  a  certain 
quantity  of  thin  fluid  or  lymph,  which,  by  the  way,  bears  no 
resemblance  to  mtums.  Are  these  cavities  reservoirs  for  the 
supply  of  fluid  to  lubricate  the  surface,  and  may  we  conjecture 
that  the  lymph  is  drawn  up  the  tubular  ducts  by  capillary 
attraction  ?  There  is  little  reason  to  doubt  that  the  cranial 
ducts  are  connected  with  the  so-called  "mucus  system" 
which  is  very  complicated  in  the  eel  tribe,  but  in  what 
manner  they  are  so  I  have  hitherto  been  unable  to  satisfy 
myself,  and  leave  the  determination  of  the  question  to  the 
investigation  of  more  experienced  anatomists. 


On  the  Illusive  Appbabances  produced  by  some  Tranb- 
PAiLENT  Objects.     By  Bicbabd  Beck. 

To  victw  an  object  by  passing  light  through  it,  or,  as  it  is 
commonly  termed,  to  look  at  it  as  transparent,  is  a  method 
of  examination  not  only  peculiar  to  the  microscope,  but  also 
one  to  which  the  naked  eye  is  quite  unaccustomed.  It  fre- 
quently conveys  to  the  mind  most  imperfect  ideas  of  an 
object,  and  in  very  many  instances  it  produces  appearances 
which  even  in  shape  bear  no  resemblance  to  the  true 
structure  :  of  this  fact,  which  is  somewhat  difficult  of  proof, 
most  conclusive  evidence  may  be  furnished  by  a  careful 
examination  of  the  scales  of  Lepisma  Saccharina. 

This  insect  may  be  found  in  most  houses,  frequenting 
damp  warm  cupboards,  or  as  an  associate  in  the  dark  of 
black-beetles  and  cockroaches,  and  its  scales  have  been  long 
known  to  microscopists. 

The  insect,  which  is  very  active,  should  be  caught  without 
injury  in  a  clean  pill-box  with  a  few  pin-holes  in  the  lid,  and 
a  drop  of  chlorororm  over  these  holes  will  soon  make  the 
inmate  insensible,  when  it  may  be  turned  out  upon  a  piece  of 
dean  paper. 
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The  best  way  to  remove  the  scales  is  to  press  one  of  the 
ordinary  8x1  glass  slides  gently  upon  the  part  from  which 
the  scAles  are  required,  and  they  readily  adhere  to  the  glass, 
appearing  to  the  naked  eye  like  a  smear  of  dust;  under  the 
microscope  they  present  a  considerable  variety,  not  only  of 
size  and  shape,  but  also  in  the  character  of  their  markings. 

Upon  the  scales  that  are  most  abundant  the  more  pro- 
minent  markings  appear  as  a  series  of  double  lines,  which  mn 
parallel  and  at  considerable  intervals  from  end  to  end  of  the 
scale,  whilst  other  lines,  generally  much  fiiinter,  radiate  from 
the  quill  and  take  the  same  direction  as  the  outline  of  the 
scale  when  near  the  fixed  or  quill  end;  but  there  is  in 
addition  an  interrupted  appearance  at  the  sides  of  the  scale 
which  is  very  different  from  the  mere  union  or  ''cross- 
hatching  ''  of  the  two  sets  of  lines  (see  figs.  1  and  2,  the  upper 
portions).  v         &  ^  r*- 


Fig.  I. 


Pio.n. 


The  scales  themselves  are  formed  of  some  truly  transparent 
substance,  for  water  instantly  and  almost  entirely  obliterates 
their  markings,  but  they  reappear  unaltered  as  the  moisture 
leaves  them ;  therefore  the  fact  of  their  being  visible  «t  all 
under  any  circumstances  is  due  to  the  refraction  of  light  by 
superficial  irregularities,  and  the  following  experiment 
establishes  this  fact,  whilst  it  determines  at  the  same  time 
the  structure  of  each  side  of  the  scale — a  matter  which  it  is 
impossible  to  do  from  the  appearance  of  the  markings  in  their 
unaltered  state : — 
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Having  removed  some  scales  firom  the  insect  on  a  glass 
slide  as  already  described,  cover  them  with  a  piece  of  thin 
glass,  which  may  be  prevented  firom  moving  by  a  little  paste 
at  each  comer.  Fig.  Ill  may  then  be  taken  as  an  exaggerated 
section  of  the  various  parts. 

A  B  is  the  glass  slide  with  a  supposed  scale,  C,  closely 
adherent  to  it,  and  D,  the  thin  glass  cover,  secured  to  A  B 
by  a  very  little  paste  at  the  corners.  The  object  thus  prepared 
should  then  be  placed  under  a  high  power,  the  -J.  and  No.  8 
eye-piece,  with  the  achromatic  condenser  illumination,  an- 
swering well. 

If  under  these  circumstances  a  very  small  drop  of  water 

Fig.  m. 
i> 


SZl. 


Ar A  ■      ^"  '   rn 

(E)  be  placed  at  the  edge  of  the  thin  glass,  it  will  run  under 
by  capillary  attraction,  but  when  it  reaches  the  scale  (C),  it 
ijnll  run  first  between  it  and  the  glass  slide  A  B,  because  the 
attraction  there  will  be  greater,  and  consequently  the 
markings  on  that  side  of  the  scale  which  is  in  contact  with 
the  glass  slide  will  be  obliterated,  while  those  on  the  other 
side  will  for  some  time  at  least  remain  unaltered ;  when  such 
is  the  case  the  strongly  marked  vertical  lines  disappear,  and 
the  radiating  ones  become  continuous  (see  fig.  I,  the  lower 
left  hand  portion) . 

To  try  the  same  experiment  with  the  other  or  inner 
surface  of  the  scales,  it  is  only  requisite  to  transfer  them,  by 
pressing  the  first  piece  of  glass  by  which  they  are  taken  from 
the  insect,  upon  another  piece  of  glass,  to  which  a  few  scales 
will  adhere,  and  then  the  same  process  as  that  already 
described  may  be  repeated  with  them,  when  the  radiating 
lines  will  disappear,  and  the  vertical  ones  will  become 
continuous  (see  fig.  II,  left  portion). 

These  results  therefore  show  that  the  interrupted  appear- 
ance is  produced  by  two  sets  of  uninterrupted  lines  on 
different  surfaces ;  the  lines  in  each  instance  being  caused 
by  corrugations  or  folds  on  the  external  surfaces  of  the 
scales. 

Whilst  some  may  like  to  try  this  experiment  for  themselves, 
others  will  be  satisfied  with  the  appearance  which  a  few  scales 
UT%  almost  sure  to  present  in  every  slide  that  is  mounted. 
Figs.  I  and  II  already  referred  to  are  parts  of  a  camera  lucida 
drawing   of  a  scale  which    happened  to  have  the  opposite 
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surfaces  obliterated  in  different  parts  ;  tliis  is  seldom  the  case^ 
and  generally  it  is  only  the  outer  surface  of  the  scale  that  is 
in  such  a  condition. 

Fig.  IV  shows  parts  of  a  small 
scale  in  a  dry  and  natural  state ;  Fig.  IV. 

at  the  upper  part  the  interrupted 
appearance  is  not  much  unlike  that 
seen  at  the  sides  of  the  larger 
scales,  but  lower  down,  where  lines 
of  equal  strength  cross  nearly  at 
right  angles;*  the  lines  are  en- 
tirely lost  in  a  series  of  dots,  and 
exactly  the  same  appearance  is 
shown  in  fig.  V,  to  be  produced 
by  two  scales  at  a  part  where 
they  overlie  each  other,  although 
each  one  separately  shows  only 
parallel  vertical  lines. 

Considerable   disturbances   pro- 
duced   by    the  passing    of  light 
through  transparent  bo- 
dies are  very  common  in  Fig.  V. 
microscopic  objects,  and 
when  such  is   the    case 
great  care  is  required  in 
the    true  interpretation 
of  structure. 

In  many  cases  I  be- 
lieve it  may  be  almost 
impossible  to  arrive  at 
the  truth,  yet  some  kind 
of  analysis,  that  which  I 
have  alluded  to  being 
only  one  of  many,  should 
I  think  be  employed 
before  so  many  hasty  and  speculative  theories  are  started 
upon  the  structure  of  many  microscopic  objects. 

*  The  faint  lines  in  this  figure  merely  show  the  direction  and  not  the 
character  of  the  lines. 
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On  the  Impobtancb  of  Baphides  a^  Natural  Characteks 
in  Botany.     By  Geobqe  Guluvbe,  Esq.,  P.R.S.    . 

It  seems  amazing  that  the  importance  of  raphides  in  vege- 
table economy,  and  their  great  value  as  natural  characters  in 
systematic  botany,  should  have  received  so  little  attention. 
Probably  the  chief  reasons  for  this  neglect  are,  that  these 
beautiful  crystals  have  been  commonly  regarded  simply  as 
curiosities,  rather  accidental  than  essential,  and  that  sphse- 
raphides  and  other  forms  have  been  too  often  confounded 
with  raphides.  Henoe,  indeed,  has  arisen  such  confusion 
that  we  frequently  hear  them  alluded  to  merely  as  micro- 
scopic marvels  and  irregular  products;  and  the  character  of 
raphis-bearing,  which  I  have  assigned  to  such  orders  as  Bal- 
saminaoese,  Bubiacese,  and  Onagracese,  regarded  as  worthless. 
But  if  we  restrict ,the  term  raphides,  as  proposed  and  defined 
etymologically  in  one  of  my  former  papers  ('Ann.  Nat. 
Hist.'  for  Sep.  1863),  taking  care  to  distinguish  raphides 
from  sphseraphides,  that  objection  will  cease  altogether,  and 
the  value  of  raphides,  as  natural  characters,  become  at  once 
evident.  Among  British  plants,  it  will  be  immediately  seen 
what  very  different  things  the  sphseraphides  of  Lythracese 
and  Haloragaceae  are  from  the  raphides  of  the  intervening 
order,  Onagracese ;  and  that,  though  Oxalis  AcetoseUa  is  not 
a  raphidiferous  plant,  it  abounds  in  sphseraphides.  Num- 
berless examples  of  the  same  kind  might  be  cited. 

I  have  been  led  to  these  remarks  by  Dr.  Lankester's  valu- 
able paper  in  the  last  number  of  the  '  Quarterly  Journal  of 
Microscopical  Science,^  and  most  cordially  agree  with  the 
following  remarks  in  that  paper : — "  The  biography  of  our 
indigenous  plants  has  yet  to  be  written,  microscope  in  hand, 
and  it  is  not  till  the  minute  details  of  the  cell-life  of  each 
plant  has  been  recorded  that  we  shall  be  in  a  position  to 
arrive  at  the  laws  which  govern  the  life  of  the  vegetable  king- 
dom." Now,  as  structure  and  function  lie  at  the  root  of  the 
best  botanical  classification,  it  is  to  be  hoped  that  Dr.  Lan- 
kester's  hint  will  not  be  disregarded  by  the  excellent  editors 
of  the  new  edition  of  '  English  Botany,'  so  that  some  of  the 
spare  surface  of  the  plates  of  that  great  national  work  may 
be  employed  to  render  them  not  less  equal  to  the  present 
state  of  science  than  they  were  to  that  science  in  the  time  of 
Sir  James  Edward  Smith.  To  this  end,  no  doubt,  careful 
attention  must  be  given  to  such  characters  as  those  afforded 
by  the  raphides,  and  by  the  forms,  contents,  and  intimate 
structure  of  the  pollen,  hairs,  and  tissue-cells ;  as  well  as  by  the 
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anatomy  of  the  firuit  of  UmbellifertB^  and  by  ontlines  quite 
as  accurate^  plain^  and  instractiye  as  those  engraved  by 
Andersson  and  other  foreigners  of  the  parts  of  fimotification 
in  Cyperace«  and  Oraminese. 

Bat  as  to  the  value  of  raphides  as  natural  chanu^ers^  and 
to  their  importance  in  the  vegetable  economy  at  all,  doubts 
such  as  those  above  cited  will  at  present  be  entertained. 
Schleiden  asserts  that  "  the  needle-formed  crystals,  in  bundles 
of  from  twenty  to  thirty  in  a  single  cell,  are  present  in 
almost  all  plants/^  and  that  "  inorganic  crystals  are  rarely 
met  with  in  cells  in  a  full  state  of  vitality^'  ('  Principles  of 
Scientific  Botany/  translated  by  Dr.  Lankester,  pp.  6  and 
91).  And  under  the  head  of  '^  Raphides/^  in  the  last  edition 
of  the  valuable  * Micrographic  Dictionary'  (which  I  now 
quote  from  memory),  we  are  told  that  there  are  few  of  the 
higher  plants  that  do  not  contain  them ;  that  they  are  very 
abundant  in  Monocotyledones  generally,  as  well  as  in  Cacta* 
ceee,  Euphorbiacese,  Urticacese,  &;c.,  among  Dicotyledones ; 
and  that  they  occur  in  vast  quantities  in  the  leaves  of  Ara- 
cee,  Musacese,  LUiacesB,  Iridaceie,  and  Polygonacese,  and 
in  the  sepals  of  Orchidacese  and  Qeraniacese.  The  meaning 
of  the  illustrious  German  is  plain ;  and  that  sphseraphides  and 
other  kinds  of  crystals  are  aU  called  raphides  in  the  *  Micro- 
graphic  Dictionary '  is  equally  certain,  as  any  one  may  see 
by  comparing  the  raphides  of  Orchis  and  Arum  with  the 
sphseraphides  of  Parietaria  and  Geranium, 

Let  us  therefore  note  a  few  of  the  leading  facts  which  I 
have  at  present  obtained,  premising  that  the  term  raphides 
will  be  restricted  throughout  this  paper  to  the  needle  forms 
generally  occurring  in  bundles,  so  easily  broken  up  that  the 
individual  crystals  are  very  apt,  under  gentle  IWction,  to 
separate  from  each  other  and  from  the  tissue  in  which  they 
are  produced.  We  shall  thus  exclude  even  other  acicular 
but  less  slender  crystals  occurring  either  singlv  or  two, 
three,  or  four  together,  sometimes  as  if  partly  fused  into  each 
other,  and  by  no  means  easily  separable  either  from  one 
another  or  from  the  plant-tissue  in  which  they  exist ;  and, 
of  course,  the  curious  starch-sticks  of  the  latex  of  Euphorbi- 
ace»  ('  Ann.  Nat.  Hist.'  for  March,  1862,  p.  209)  will  be 
totally  rejected  from  the  order  of  saline  crystals. 

Adopting  this  course,  we  shall  soon  perceive  that  the  for- 
mation of  raphides  must  be  an  important  and  special  function 
in  the  economy  of  certain  plants,  and  that  the  result  of  this 
function  may  aflfbrd  valuable  natural  characters,  sometimes 
more  universally  available  than  any  other  single  character 
ever  before  adopted  or  proposed. 
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To  show  this,  it  will  be  sufficient  to  confine  our  attention, 
on  the  present  occasion,  to  the  leaves,  and  parts  which  are 
modifications  of  leaves,  where  we  shall  surely  find  raphides 
abundantly  in  certain  plants,  and  at  all  seasons  and  in  every 
variety  of  soil ;  while  m  other  plants  raphides  are  as  surely 
not  so  produced.  Nay-,  even  of  two  species  belonging  to 
different  but  closely  alhed  orders,  and  growing  close  together 
in  the  very  same  spot  of  earth,  the  one  will  as  constantly 
abound  in  raphides  as  the  other  will  be  destitute  of  them. 
But  the  last  species  may  abound  in  sphseraphides  instea'd; 
and  these  are  so  widely  different  from  raphides  that  it  would 
be  a  neiedless  waste  of  time  to  repeat  their  diagnostics, 
which  may  be  realised  in  a  few  minutes  by  any  one  who  will 
compare  mem  in  such  plants  as  Epilobium  and  Myrtopkyllum, 
Further^  several  species  of  one  order,,  a^  Liliaceae,  may  thus 
r^ularly  differ  in  the  presence  or  absence  of  raphides,  of 
wUch  Endymion  and  Allium  afford  curious  examples. 

Proceeding  with  our  inquiry,  it  will  be  found  that  some 
raphidiferous  orders  mcay  stand  in  the  very  centre  of  other 
orders  not  producing  raphides.  Thus,  for  example,  as  num- 
b^*ed  and  expounded,  from  other  characters,  m  Professor 
Balfour's  admirable  '  Manual  of  Botany :' 

100.  Loranthace^?.  ^^^    R^B^^cEiE.     J^"  Valerianace«. 

101.  Caprifohacese,  104.  Dipsacaceae. 

Now,  Rubiacese  is  not  more  distinguished  here  in  print  than 
in  the  type  of  nature  as  a  raphis-bearing  order,  so  far  as  my 
examination  of  the  British  plants  has  yet  extended.  In  other 
words,  I  have  never  foimd  a  species  of  the  central  order 
without  a  plentiful  crop  of  raphides,  while  search  was  vainly 
made  for  any  traces  of  such  crop  in  several  species  of  the 
four  surrounding  orders. 

Further,  with  the  instructive  company  of  Professor  Babing- 
ton's  'Manual  of  British  Botany,'  we  may  view  an  order 
conversely ;  that  is  to  say,  regularly  devoid  of  raphides,  and 
yet  standing  between  two  orders  as  regularly  raphidiferous : 

80.  DioscoREACEjE.   81.  HydrocharidaccsB.  82.  ORCHiDACEiE. 

And  here  we  shall  find  Hydrocharidacese  differing  as  remark- 
ably in  the  want  of  those  raphides  in  the  possession  of  which, 
on  the  contrary,  its  next  neighbours  are  so  rich. 

Again,  as  for  Monocotyledones,  which  are  said  in  our  books 
to  abound  so  much  in  raphides,  I  have  often  examined  all 
the  grasses  of  a  field,  of  which  no  less  than  eleven  species 
were  determined,  besides  four  species  of  Carex^  and  never 
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found  raphides  in  any  one  of  them,  lior  have  my  exami- 
nations of  4tisma  and  Potamoff^ton  been  more  successful; 
and  yet  raphides  are  plentiful  in  all  the  orders  standing  in 
Professor  Babington^s  book  betweep  thos^  orders  erf  which 
Alistna  and  Potamogeton  are  the  type^^ 

But,  disregarding  botanical  wraugements,  if  we  try  at 
random  such  plants  as  may  be  met  with  in  a  short  walk,  we 
shall  6nd  that  various  species  iiear  in  habit,  howeyer  remote 
in  alliance,  and  growing  in  the  sai6e  place,  with  their  leaves 
or  roots  more  or  less  in  contact,  differ  in  nothing  more  con- 
stantly than  in  the  presence  or  absenpe-of  raphides.  Thus, 
we  shall  scarcely  find  raphides  in  trees  or  shrubs,  though 
these  plants,  like  numberless  oth^r  Phanorog^Mnia,  abound 
either  in  sphaeraphides  or  minute  ^aystals,  of  which  good 
examples  may  be  seen  in  the  petioles,-  leaves,  or  bark  of 
Salise,  PoptUus,  UlmuSj  Tilia,  Lomcera^  Vinca,  &c.;  and  in 
the  first  pool  may  be  ioundIjemna,CkzflUrich^,  Stratiotes,  and 
Hottania,  of  whicii  Lemna  only  i^  a  raphi^-bearing  plant.  On 
the  same  hedge-bank  ^e  find  v^ous  species  of  Onagraceae  and 
Rubiaces^  intermixed  with  as  many  ^pecie^  of  UmbeUiferse, 
Leguminos8&,  Labiatae,  f^nd  Filices,  and  all  the  plants  of  the  two 
former  orders  as  certainly  affording  raphides  as  all  the  plants 
of  the  four  latter  orders  will  be  devoid  of  raphides.  More- 
over, of  two  plants,  such  ^  Galit^m  palustre  and  Valeriana 
sambtictfolia,  growing'  together  in  the  same  damp  place,  the 
first  will  as  regularly  contain  raphides  as  the  second  will  be 
destitute  of  them.  A  collection  of  a  very  large  number  of 
similar  examples  has  accumulate  in  my  note-book,  from 
which  those  now  given  are  selected  because  they  are  among 
several  of  which  the  accuracy  of  the  factq  has  been  verified 
at  various  seasons  and  years  and  in  diverse  soils,  and  which 
facts  first  convinced  me  of  the  crudenesi^  of  the  existing  know- 
ledge of  the  subject. 

As  to  the  real  value  of  such  facts,  and  the  exceptions  which, 
may  be  found  to  weaken  their  significance,  doubtless  very 
extensive  and  elaborate  researches  are  yet  required.  We  may 
expect,  especially  as  regards  exotic  botany,  that  they  will  be 
more  or  less  modified,  corrected,  extended,  and  confirmed; 
for  we  know  that  Nature,  as  if  in  abhorrence  of  our  defini- 
tions of  organic  productions,  is  prone  to  furnish  exceptions 
to  the  best  and  most  comprehensive  botanical  and  zoological 
characters. 

But  surely  the  sum  of  the  observations  which  we  have 
already  adduced  is  sufficient  to  prove  that  she  has  appointed 
certain  plants  as  laboratories  of  a  special  compound  in  the 
peculiar  form  of  raphides,  whUe  to  other  plants  that  function 
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ia  not  asftigned^  though  these  may  abound  in  different  crystals, 
some  of  which  may  occur  also  with  raphides  in  truly  raphi- 
diferous  plants.  By  chemists  the  raphides  are  said  to  be 
phosphate  of  Ume,  and  no  physiologist  will  doubt  the  import- 
ance of  this  salt  in  the  vegetable  and  animal  economy.  Thus 
we  can  easily  understand  the  utility,  and  the  cause  of  that 
utility,  even  of  such  abject  and  despised  things  as  the  com- 
mon Duckweed  {'  Ann.  Nat.  Hist.'  for  May,  1861,  and  Janu- 
ary, 1863).  Besides  the  instances  now  adduced  with  regard 
to  raphis-bearing  plants,  we  have  elsewhere  ('Ann.  Nat. 
Hist.'  for  November,  1863,  fig.  1)  proved  that  this  function 
is  a  central  one,  second  only  in  rank  to  the  preservation  of 
the  species,  and  always,  in  some  plants,  at  work  from  the 
ovule  to  the  seed-leaves,  thence,  through  the  regular  leaves  and 
their  modifications,  to  the  parts  of  fmctification ;  in  the  root 
also,  as  in  Dioscoreacese  and  Smilacese ;  this  function  indeed 
never  ceasing  during  the  vigorous  life  of  the  plant  from  the 
cradle  to  the  grave ;  and,  in  short,  being  an  essential  and 
significant  result  of  that  life.  So  far,  then,  from  considering 
raphides  as  minor  or  accidental  formations,  we  must  con- 
clude that  they  are  the  expression  of  a  necessary,  fundamen- 
tal, and  constant  phenomenon  in  the  very  nature  of  the  plant- 
life  in  such  cases  as  we  have  already  noticed.  And  so  really 
practical  may  this  truth  be,  that,  for  gardening  purposes,  1 
have  easily  picked  out,  simply  by  the  raphides,  pots  of  seed- 
ling Onagracese  which  had  got  accidentally  and  inconveniently 
mixed  with  pots  of  other  seedlings  of  the  same  age,  and  at 
that  period  of  growth  when  no  botanical  character  before  in 
use  would  have  been  so  readily  sufficient  for  the  diagnosis. 

In  conclusion,  it  may  be  remarked  that  any  truly  accurate 
and  comprehensive  plant-history  must  include  such  import- 
ant products  as  the  raphides ;  and  whenever  they  may  be 
available  botanical  characters,  as  we  have  shown  that  they 
often  really  are,  where  could  any  one  exponent  be  found  more 
constantly  present  and  surely  expressive  of  the  nature  and 
economy  of  the  plant  ?  And  so  we  may  hope  that  no  history 
or  arrangement,  pretending  to  be  a  natural  one,  either  of  the 
whole  or  part  of  the  vegetable  kingdom,  will  henceforth  ap- 
pear without  a  proper  indication  of  those  examples  in  which  a 
very  essential,  significant,  intrinsic,  and  characteristic  function 
of  the  plant-life  is  the  production  of  raphides. 
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On  the  Ultimats  BisrmiBimoif  and  Function  of  very  Finn 

Ns&YS-IIB&SS^ 

We  desire  to  call  the  attention  of  our  readers  to  aome 
important  observations  and  conclusions  by  Dr.  Beale^  with 
reference  to  the  ultimate  distribution  of  nerve-fibres  in  various 
tissues  recently  arrived  at  from  direct  observation.  Most 
physiologists  have  endeavoured  to  ascertain  the  functions  of 
nerve*fibres^  and  the  ultimate  destination  of  certain  branches^ 
by  experiments  upon  living  animals ;  but  Dr.  Beale  has  for 
many  years  past  devoted  Mmself  to  the  study  of  this  subject 
in  a  very  different  manner.     He  has  sought  to  establish  many 

Seneral  propositions  by  direct  anatomical  observation^  and  has 
evised  new  methods  for  preparing  the  tissues,  and  for 
examining  the  thinnest  possible  sections  under  very  high 
powers  varying  from  1800  to  8000  diameters. 

Perhaps  one  of  the  most  important  and  ii^t^resting  of  his 
conclusions  is  the  demonstrationof  the  existenceof  nerve-fibres, 
which  probably  bear  to  the  vaso-motor  nerves  dj^buted  to 
the  coats  of  the  small  arteries  the  same  relation  that  afferent  or 
excitor  fibres  bear  to  efferent  or  motor-spinal  nerves.  The 
paper  in  which  this  inference  is  arrived  at  is  published  in  the  last 
number  of  the  '  Archives  of  Medicine*  ("  Of  very  iine  Nerve- 
fibres  ramifying  in  certain  Fibrous  Tissues/*  &;c.  By  Lionel 
S.  Beale.) 

The  author  states  that  researches  upon  which  he  has  been 
long  engaged  have  convinced  him  that  the  ultimate  nerve* 
fibres  in  all  tissues  are  much  finer  and  more  abundantly  dis- 
tributed than  is  generally  supposed^  and  that  the  active  ter- 
minal branches  of  many  nerves^  where  they  ramify  abundantly 
in  tissues^  have  been  included  by  many  authors  in  the  so- 
called  connective  tissue.  The  terminal  branches  of  all  nerve- 
fibres  are  so  very  fine  as  not  to  be  visible  by  magnifying 
rwers  in  ordinary  use — many  in  the  frog  being  less  tiian  the 
lOO^OOOth  of  an  inch  in  diameter.  In  man  and  mammalia 
they  are  wider  than  this,  but  appear  as  faint  granular  and 
too  often  scarcely  visible  bands.  In  the  frog,  although  so  fine, 
they  are  much  more  distiilct,  and  being  firmer,  are  much 
more  easily  studied  than  in  mammalia. 

All  peripheral  nerve-fibres  are  connected  with  nuclei  (ger- 
minal matter),  but  these  nuclei  are  separated  by  much  greater 
distances  in  the  nerves  distributed  to  some  tissues  than 
others.  The  nuclei  are  for  the  most  part  oval,  but  in  some 
cases  they  are  triangular.    These  bodies,  which  exist  in  great 
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number  in  many  sensitive  surfaces^  as^  for  example^  just 
beneath  the  epithelium  of  the  mucous  membrane  of  the 
fauces^  have  been  and  are  still  considered  by  many  authori- 
ties to  be  connective  tissue-corpuscles.  Not  a  few  observers 
in  this  country  as  well  as  on  the  cpntinent,  following  Vir- 
chow  and  his  school,  consider  that  they  communicate  with 
each  other  by  tubes^  and  thus  form  a  new  canalicular  system 
for  conveying  nutrient  juices.* 

The  so-called  nuclei  are  never  terminal,  but  a  fibre  always 
passes  from  each  nucleus  in  two  or  three  different  directions. 
Not  onlv  nuclei,  but  nerve-fibres  have  by  many  observers  been 
included  under  the  head  of  connective  tissue.  Nor,  indeed, 
can  these  fine  terminal  nerve-fibres  be  demonstrated  in  fibrous 
tissues  in  which  they  exist  in  great  number  by  the  ordinary  pro- 
cesses employed  in  demonstration.  They  can  only  be  seen  in 
exceedingly  thin  sections,  and  with  the  use  of  the  highest 
powers.  Not  only  are  nerve- fibres  present  in  certain  forms 
of  connective  tissue,  but  there  are  many  fibrous  tissues  des- 
titute of  vessels  to  which  nerves  are  distributed.  In  the  cor- 
nea, in  the  fibrous  tissue  about  the  pericardium,  the  pericardium 
itself ,  2Jid  *^^  bundles  of  fibrous  tissue  in  connection  with 
the  vessels  and  various  organs  in  the  abdominal  cavity  of  the 
frog,  nerve-fibres  are  very  niimerpus. 

Dr.  Beale  has  succeeded  in  demonstrating  nerve-fibres  in 
connection  with  the  vessels  in  so  many  tissues  of  the  frog,  and 
of  certain  mammalia,  that  he  is  strongly  inclined  to  the 
opinion  that  in  vertebrate  finimals  nerve  fibres  exist  wher- 
ever vessels  are  present.  These  remarks  apply  not  only  to 
the  smallest  arteries  and  veins,  but  also  to  the  capillaries,^ 
Since  the  capillaries  are  devoid  of  muscular  fibre-cells,  and 
do  not  possess  contractile  power,  it  is  probable  that  these 
fine  nerve-fibres  associated  with  the  capillary  vessels  are 
afferent  fibres. 

In  the  papillae  of  the  frog^s  tongue,  for  example,  besides 
the  bundle  of  sensitive  nerve-fibres  passing  up  the  central 
part  of  the  papillae,  there  are  very  fine  nerve  fibres  distributed 
to  the  vessels,  and  some  fine  fibres  in  the  connective  tissue 
external  to  the  vessels.  Similar  fibres  exist  in  the  small 
papillae,  to  which  neither  vessels  nor  dark-bordered  nerve- 
fibres  are  distributed.  The  nuclei  connected  with  these 
fibres  are  about  the  1 -300th  of  an  inch  or  more  apart.  Now 
these  fibres  are  not  ordinary  fibres  of  connective  tissue,  for 
the  author  traced  them  into  undoubted  nerve-fibres.     More- 

*    See  a  paper  on  the  **  Distribution  of  the  Nerve-fibres  to  the  Mucous 
Membrane  of  tlie  Human  Epiglottis."     'Archives/  vol.  iii,  p.  249. 
t  See  figs.  5  and  9,  in  plate  xxiii,  'Phil.  Trans./  1860. 
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over  the  fibres  and  nuclei  are  much  more  abundant  in  con- 
nection with  some  capillaries  than  others.  They  are  very- 
numerous  upon  the  smallest  vessels  of  the  ciliary  processes  of 
the  eye  (ox),  as  well  as  upon  those  which  are  provided  with 
muscular  fibre-cells^  and  many  are  to  be  found  in  the  con- 
nective tissue  upon  the  free  border  of  the  finest  vessels.  He 
considers  that  these  branches  are  in  part  afi^erent  or  e^Lcitor 
and  partly  efTerent  or  motor  nerves  of  the  vessels. 

The  fact  of  th^  presence  of  undoubted  tierve-fibres  in  tissues 
destitute  of  vessels^  and  deriving  their  nutriment  from  the 
plasma  permeating  vessels  situated  perhaps  at  some  distance^ 
is  another  strong  argument  in  favour  of  the  existence  of 
afferent  nerves^  bearing  to  the  vaso-n^otor  branches  the  same 
relation  as  the  excitor  fibres  bear  to  the  spixial  motor  nerves« 
Such  fine  nerve-fibres  are  distributed  to  the  Cornea  of  all 
animals^  and  very  fine  fibres  ramify  upon  different  planes  in 
the  substance  of  the  proper  cpmeid  tissue.  From  their  dis*> 
tribution  we  are  justified  in  assuming  that,  these  fibres  are 
not  ordinary  sensitive  fibres,  but  are  nevertheless  concerned 
in  transmitting  impressions  of  some  sort  from  periphery 
towards  nervous  centres,  wjiile  in  certain  morbid  states  they 
are  probably  instrumental  in  transmitting  impressions  which 
produce  the  sensation  of  pain*  Ordinarily,  these  afferent  and 
efferent  fibres  preside  over  the  nutritive  process,  and  it  is  easy 
to  conceive  how  any  alteration  in  the  amount  of  nutrition 
passing  to  the  tissue  must  infiuepce,  through  the  nuclei  and 
afferent  fibres,  the  ganglia  &om  which  the  va^o-mdtor  branches 
take  their  rise.  Thus  the  calibre  of  the  minute  arteries  may 
be  altered  by  the  slightest  modification  in  the  supply  of  pabu- 
lum to  the  tissues  outside  capillary  vessels  dependent  upon 
any  mechanical  or  chemical  alteration  in  the  tissue  whereby 
the  activity  of  the  nutritive  changes  becomes  altered.  Nor- 
mally, the  balance  between  the  quantity  of  pabulum  taken 
up  by  the  tissue  and  that  escaping  from  the  capillaries  would 
be  maintained  through  these  afferent  and  efferent  fibres,  and 
it  is  easy  to  imderstand  how  any  derangement  of  afferent 
fibres,  nerve-centre,  or  efferent  branches  would  disturb  the 
nutritive  process. 

Dr.  Beale  thinks  that  the  rapidity  of  growth  of  tissues  is 
determined  solely  by  the  supply  of  pabulum,  and  this  supply 
is  regulated  and  equalised  by  a  special  system  of  nerves  which 
is,  however,  connected  with  the  cerebro-spinal  system,  and 
may  influence  it,  or  be  influenced  by  it.  He  has  been  led  to 
the  conclusion  that  nerves  invariably  form  completei  circuits, 
and  that  there  are  afferent  or  excitor  nerves  and  efferent 
or  motor  nerves  presiding  over  the  nutritive  processes,  which 
may  act  independently  of  the  cerebro-spinal  nerves  or  centres. 
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It  might  be  asked^  if  the  author  holds  that  there  is  a  com* 
plete  circuit  in  the  case  of  the  afferent  and  another  in  that  of 
the  efferent  fibres  distributed  respectively  to  the  tissues  and 
small  arteries^  or  if  the  afferent  and  efferent  fibres  form 
part  of  the  same  circuity  in  which  case  an  impression  might 
DC  transmitted  tO;  and  a  motor  impulse  start  from^  the  same 
gangUon^ell;  but  he  postpones  the  consideration  of  this  part 
of  the  question. 

The  fine  nucleated  fibres  distributed  in  the  neighbourhood 
of  capillary  vessels^  and  to  tissues  which  do  not  receive  a  vas- 
cular supply  at  all,  form,  in  the  tissues  of  the  frog  generally, 
fine  trunks  consisting  of  several  very  fine  fibres,  and  these 
unite  to  form  larger  trunks,  which,  as  a  general  rule,  are 
accompanied  by  oile  or  more  dark-bordered  fibres,  but  in  the 
bladder,  in  the  heart,  and  also  in  the  mesentery,  large  trunks 
exist  which  are  composed  entirely  of  these  very  fine  fibres, 
and  at  certain  points  plexuses  are  ftirmed.  In  the  cornea  the 
individual  fibres  are  not  so  distinct,  nor  are  the  fibres  so 
decidedly  separated  from  each  other  as  in.  the  drawing  accom- 
panying the  author^s  paper.  Many  seem  to  be  in  course  of 
splitting,  an  appearance  more  like  that  seen  in  the  sympa- 
thetic orandhes  of  birds  and  mammalia,  where  the  fibres 
in  a  trunk  appear  to  be  connected  together  forming 
bands."^ 

It  is  quite  certain,  therefore,  that  the  fine  fibres  above 
described  are  independent  of  the  dark-bordered  fibres.  But,  it 
will  be  asked,  are  all  the  fine  fibres  in  the  trunks — for  exam^e, 
in  those  represented  in  the  figure — afferent  fibres?  In  a  trunk 
passing  from  the  cornea,  doubtless,  all  are  of  this  nature,  but 
Dr.  Bealehas  seen  many  such  fibres  passing  amongstthemuscu- 
lar  fibre-cells  of  the  bladder,  and  also  to  the  contractile  coats 
of  the  small  arteries,  so  that  at  least  in  this  case  it  is  probable 
that  some  of  the  fibres  entering  into  the  formation  of  the 
plexus  figured,  are  afferent  and  others  ^erent.  There  are  no 
characters  by  which  one  class  of  fibres  can  be  distinguished 
from  the  other.  Amongst  the  nerves  forming  the  large  bundle 
which  supplies  a  limb,  some  bundles  of  fine  fibres,  which  pro- 
bably belong  to  the  same  class,  are  to  be  foimd,  but  the 
author  has  never  seen  large  bundles  of  very  fine  fibres  like 
those  in  the  bladder  and  mesentery,  in  the  voluntary  muscles. 
Such  bundles,  however,  do  exist  in  connection  with  the  heart. 

The  bundles  of  fine  fibres  at  their  peripheral  distribution 
form  plexuses  and  networks.  The  author  has  never  seen  any 
termifuttum  in  any  case.    The  fine  nerve-fibres  distributed  to 

*  The  arrangement  of  the  nerve-fibres  in  the  oomea  of  variooi  animals  is 
foIlT  described  in  an  elaborate  paper  by  Dr.  Oiaooio,  of  Naples,  in  No.  ZI 
of  this  Journal. 
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small  arteries  and  veins  also  form  networks,  and  very  fine 
fibres  can  be  traced  ramifying  amongst  the  muscular  fibre- 
cells  on  difierent  planes.  KoUiker  suggests  that  such  fibres 
ramifying  on  the  outer  part  of  small  arteries  and  veins  dis« 
tributed  to  voluntary  muscle^  and  on  fine  vessels  on  the  arterial 
side  of  capillaries  destitute  of  a  muscular  coat,  are  of  the  sen« 
tient  kind.  The  latter  fibres  are  probably  afierent  or  sentient^ 
but  KoUiker^s  remarks  on  this  question  are  very  undecided, 
and  he  does  not  profess  to  have  studied  the  subject  carefully. 
It  is  very  hard  to  conceive  what  purpose  could  be  served  by 
the  free  distribution  of  sentient  fibres  upon  and  in  the  sul)- 
stance  of  the  muscular  coat  of  an  artery.  Some  of  the  fibres 
running  with  vessels  distributed  to  voluntary  muscles  are  cer- 
tainly motor  branches,  for,  after  running  parallel  with  vessels 
for  some  distance,  they  diverge  and  are  distributed  to  the 
muscular  fibres.  KoUiker  considers  certain  nerves  for  the 
most  part  on  the  surface  of  the  muscle  as  sentient  fibres,  but 
he  adduces  no  facts  which  show  that  this  view  is  correct.'^ 

It  is  important  to  state  definitely  that  the  bundles  of  very 
fine  fibres,  distributed  to  the  frog's  bladder  and  in  other  tis- 
sues, are  not  visible  in  specimens  prepared  in  the  ordinary 
manner  and  examined  in  water  or  weak  glycerine.  In  the 
bladder  from  which  the  specimen  figured  in  No.  ziii  of  the 
'Archives,'  plate  I,  was  taken,  there  was  no  appearance 
whatever  of  these  very  fine  fibres  when  the  specimen  was  first 
prepared,  but  after  the  prolonged  action  of  dilute  acetic  acid, 
a  great  number  of  bundles,  many  of  which  were  as  much  as 
•r^th  of  an  inch  in  diameter,  and  very  many  finer  compound 
fibres,  made  their  appearance.  The  vast  majority  of  these  bun* 
dies  of  fine  fibres  were  not  only  destitute  of  true  dark- 
bordered  fibres,  but  of  any  one  fibre  more  than  the  -rs^iTTr^^  o' 
an  inch  in  diameter. 

It  is  scarcely  probable  that  any  observer  will  doubt 
that  the  fibres  figured  are  true  nerve-fibres.  Their  mode  of 
arrangement,  the  manner  in  which  the  trunks  branch  and 
ramify  amongst  the  muscular  fibre-cells,  the  character  of  the 
nuclei  connected  with  the  fibres,  and  the  change  produced  in 
them  by  the  action  of  acetic  acid,  show  them  to  be  nerve-fibres. 
The  author  has  already  proved  that  very  fine  fibres  invariably 
form  the  continuation  of  dark-bordered  fibres,  and  that  fibres, 
as  fine  as  some  of  the  finest  of  these,  ramify  in  the  same 
sheath  with  the  dark-bordered  fibre,  even  in  the  case  of  the 
dark-bordered  fibres  distributed  to  voluntary  muscle  ('  Phil, 
Trans.'  1862). 

But  thattheseveryfineflbres  in  the  bladder, which  the  author 
•  «  Cioonian  Leotoie,"  '  Prooeedingt  of  the  Ec^sl  Society/ 1868. 
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believes  have  now  been  demonstrated  for  the  firiM:  tune  in  his 
specimens^  are  true  nerve-fibres^  is  placed  beyond  all  question 
by  the  fact'  of  their  being  continuous  with  ganglion-cells.  He 
has  seen  several  ganglion-celk  from  which  such  fine  fibres  alone 
(every  one  being  less  than  the  V^^inrth  of  an  inch)  proceed. 
From  different  parts  of  one  ganglion-cell  sometimes  six  or  seven 
or  more  very  fine  fibres  may  be  traced^  while  not  a  single  dark- 
bordered  fibre  comes  near  to  the  cell  or  bundle  of  fibres  under 
consideration. 

Dr.  Beale  fears  that  the  a^uracy  of  these  observations  will 
be  questioned  by  many  fellow-workers  in  Qermany^  and  more 
especially  by  those  of  the  Dorpat  school,  and  the  difficulty  of 
preparing  the  specimens  is  so  great,  that  his  conclusions  are 
scarcely  likely  to  be  confirmed  for  some  time  to  come;  The 
appearances  are,  however,  so  distinct  that  he  has  been  able  to 
demonstrate  the  most  important  pbints  to  the  students  of  his 
physiological  class.  As  the  specimens  will  keep  for  a  Consider- 
able length  of  time,  they  Can  be  examined  by  any  one  desirous 
of  seeing  them. 

It  would  seem  then  that  in  the  frog  these  fine  fibres  are 
distributed  to  capillary  vessels,  to  fibrous  tissues  devoid  of 
capillaries,  to  the  tongue  and  palate,  to  the  unstriped  mus- 
de  of  the  bladder,  pharynx,  gullet,  stomach,  and  intestines, 
to  the  unstriped  muscle  distributed  to  the  coats  of  arteries, 
and  to  the  muscular  fibres  of  the  heart,  and  probably  they 
are  to  be  made  out  in  many  other  tissues  than  those  above 
named. 

The  author  is  unable  to  enter  fully  into  the  question  of  the 
distribution  of  the  different  classes  of  nerve-fibres  to  the 
various  tissues  of  the  frog^s  bladder,  nor  can  he  discuss  satis- 
factorily their  several  offices ;  but  on  these  important  ques- 
tions he  offers  the  following  remarks : — 

With  reference  to  the  kind  of  nerve-fibres,  it  is  certain 
that— 

1.  Dark-bordered  fibres  are  distributed  to  the  bladder  of 
the  frog,  and  that  the  very  fine  terminal  fibres,  resulting  from 
the  subdivision  of  these,  are  freely  distributed  with  the  ulti- 
mate branches  of  other  nerve-fibres. 

2.  That  there  are  fine  fibres  running  in  the  same  sheath  with 
the  dark-bordered  nerve-fibres,  as  he  has  described  in  the  case 
of  dark-bordered  fibres  distributed  exclusively  to  voluntary 
muscle.  See '  Archives,'  vol.  iii,  and  'Phil.  Trans.,'  1862 
(just  published). 

8.  That  there  are  very  many  bundles  of  very  fine  fibres  which 
sometimes  run  with  dark-bordered  fibres,  and  sometimes  also 
form  special  trunks  destitute  of  dark-bordered  fibres. 
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4.  That  many  of  these  very  fine  fibres  are  directly  con- 
nected with  ganglion-cells  upon  the  outer  surface  of  the 
bladder. 

5.  It  is  certain  that  many  ganglion-cells  have  no  dark- 
bordered  fibres  whatever  in  connection  with  them ;  but  the 
author  has  demonstrated  that  some  ganglion-cells  are  con* 
nected  with  dark-bordered  fibres. 

In  considering  the  function  of  this  most  elaborate  and 
beautiful  nervous  arrangement^  it  must  be  borne  in  mind — 

1.  That  the  muscular  fibre-cells  and  vessels  of  the  blad- 
der are  freely  supplied  with  nerves. 

2.  That  nerves  ramify  upon  the  surface  of  the  mucous 
membrane. 

8.  That  the  bladder  contracts  when  the  nerve-fibres,  dis- 
tributed to  the  skin  of  the  animal,  are  irritated,  and  its 
contraction  seems  also  to  be  under  the  influence  of  the  will 
of  the  animal. 

The  author  thinks  it  probable  that  the  nerves,  distributed 
to  the  muscular  fibre-cells  of  the  bladder,  are  branches  of 
the  same  trunks  as  those  distributed  to  the  vessels,  and 
are  connected  with  the  ganglion-cells.  As  already  stated, 
the  numerous  nerve-fibres  in  the  cornea  and  other  fibrous 
tissues  are  purely  aficrent,  and  through  the  centre  into 
which  they  are  implanted,  they  influence  the  motor  fibres 
distributed  to  the  nearest  vessels.  In  the  bladder  there 
are  aficrent  fibres  corresponding  to  those  in  the  cornea,  and 
efiPerent  or  motor  fibres  distributed  to  the  vessels,  and  also 
to  the  muscular  fibre-cells. 

Whether  the  dark-bordered  fibres  are  purely  sensitive,  or 
whether  some  spinal  motor  fibres  thus  pass  directly  to  the 
bladder,  the  author  is  unable  to  say.  It  is  probable  that 
the  fine  fibres  running  with  the  dark-bordered  fibres  of  the 
bladder  correspond  to  those  in  the  same  sheath  with  purely 
motor  or  sensitive  dark-bordered  fibres.  It  is,  however,  not 
possible  to  discuss  this  question  advantageously  until  many 
points  in  connection  with  the  general  distribution  and  func- 
tion of  the  different  classes  of  nerve-fibres  are  cleared  up. 

The  most  important  of  the  many  conclusions  arrived  at 
from  this  investigation  is  the  demonstration  of  numerous 
fine  nerve-fibres  around  capillary  vessels,  and  the  inference 
that  there  are  afferent  fibres  corresponding  to  and  in- 
fluencing the  efferent  or  vaso-motor  branches  distributed  to 
the  small  arteries.  The  inference  that  all  small  arteries  and 
the  fibres  of  unstriped  as  well  as  striped  muscular  fibres  are 
freely  supplied  with  nerve-fibres,  is  also  most  important. 

VOL.  IV. — NEW  SEE.  B 
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On  some  Parasitical  Insects  from  China. 

By   HXNftT   GlQLIOLI. 

SoMB  time  sinoei  Mr*  Swinhoe^  who  has  done  so  much 
towards  advancing  our  knowledge  of  Chinese  omithologji 
presented  me  with  seyeral  para9itical  insects,  which  he  had 
met  with  during  his  zoologic^  investigations  in  China. 
Finding  them  interesting  and  mostly  new,  I  thought  that  a 
description  of  them  might  be  useful. 

They  are  seven  in  all ;  four  belonging  to  the  Anoptura,  and 
the  three  others  to  the  Diptera,  I  shdll  commence  with  the 
former;  first  giving  my  best  thanks  to  Mr.  H.Denny,  of  Leeds, 
who  has  most  kindly  assisted  me  in  identifying  the  species. 

It  is  to  that  persevering  Italian  naturalist,  Francesco 
Bedi,  that  the  history  of  epizoic  parasites  owes  its  beginning, 
towards  the  latter  part  of  the  seventeenth  century.  Since 
then,  De  Gteer,  Fabricius,  Latreille,  Leach,  and  Burmeister, 
have  oontributed  not  a  little  to  that  part  of  entcmiology 
which  the  recent  labours  of  L6on  Dufour,  Denny,'^  and 
Gtorvais,t  have  so  much  advanced. 

De  Gh^r  first  divided  them  into— Ptf^ficu/t  (with  a  suctorial 
mouth,  and  inhabiting  chiefly  mammals),  and  Bidni  (with  a 
mandibulated  mouth,  and  living  mostly  on  birds).  Dr.  Leach 
included  both  divisions  under  the  term  Anopiura. 

Those  I  shall  describe  belong  to  the  Ricini.  These  creatures 
abound  on  birds,  many  species  of  which  possess  their  peculiar 
louse,  and  some  even  two  or  three  species,  found  only  on 
them ;  they  hide  amongst  the  feathers,  on  the  extremities  of 
which  they  appear  when  the  bird  dies. 

Some  authors  opine  that  the  down  next  to  the  skin 
constitutes  their  nourishment,  while  others,  with  more  reason, 
think  that  they  live  on  the  blood  of  their  host. 

The  Anopiura  here  described  all  belong  to  the  old  genus 
Phihptenu  of  Nitssch,  which  has  by  subsequent  authors  been, 
divided  into  several  genera. 

Genus  Lipexjrus,  Nitzsch. 

•Body  more  or  less  narrow  and  elongated.  Head  of  moderate 
size,  rather  narrow ;  cheeks  rounded,  no  trabecuke. 

•  H.  Dennj,  'Monogr.  Anoplurorum  Britanniae.* 
t  Walckenner  et  Gervais,  'Mist.  Nat.  des  Insectes  Apt^res/  vol.  iii,  pp. 
807— 861,  Paris,  1844.  ^ 

t  'Thierinsekten,'p.  84. 
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Antenme  greatly  modified  and  cheUform  in  the  male^ 
having  the  first  joint  much  longer  and  thicker  than  the 
rest;  in  the  fenuJe  they  are  straiffht  and  simple.  Last 
segment  of  the  abdomen  notched  behind  in  the  male^  trim- 
cated  and  notched^  or  wholly  deft. 

The  species  of  this  genns  have  been  observed  on  diurnal 
Eaptorei,  OalUna,  OraUa,  Natatores,  and  Cunorei^  they 
are  of  large  sise. 

lApeuruB  DiomedetB,  Dufonr.    (PI.  I  b^  figs.  1^  3.) 
Pedictdui  DhmedeiB,  Fabricins.'^ 

This  large  and  interesting  species  has  been  known  to 
naturalists  a  long  time  as  inhabiting  the  common  albatross 
(Diomedea  exulans).  After  Fabricius^  Dufour  described  itf 
at  lengthy  together  with  two  other  lice  peculiar  to  the  same 
bird.  The  most  remarkable  fact  relating  to  my  specimens 
is^ that  they  come  from  iheDiomedea  brachyura,  which  inhabits 
only  the  racific  north  of  the  line^  while  the  2>.  eanUans 
is  only  found  south  of  the  equator.  Thus  it  is  Tery  strange 
that  two  of  the  parasites  inhabiting  these  birds  should  be 
identical^  for  the  following  species  is  also  found  in  both. 

The  L.  DiomedecB  is  VVth«  ^  an  i^icb  in  length ;  its  form  is 
elonsated^  and  it  is  of  a  blackish-chestnut  colour.  The  body  is 
nearly  glabrous ;  only  a  few  hairs  are  scattered  about  the  fore 
part  and  sides  of  the  head^  and  on  the  sides  of  the  abdomen. 

The  head  is  rather  narrow^  elongated^  and  quadrilateral ; 
in  the  male  deeply  notched  behind ;  in  the  female  it  has  a 
more  triangular  shape^  and  is  less  notched  behind.  Dufour 
describe  the  head  of  the  female  as  white^  margined  with 
chestnut-brown.  In  my  specimens  the  wlute  is  reduced  to 
a  median  line^  rather  larger  than  that  on  the  head  of  the 
male. 

Antemue  in  the  female  (fig.  1)  shorter  than  the  head^ 
nearly  straight,  and  composed  of  five  cylindroid  joints. 
Those  of  the  male  (fig.  2),  in  form  and  insertion,  resemble 
more  mandibules  or  masilH-pedes  than  antenna,  Redi 
first  drew  attention  to  this  remarkable  fact  in  his  JPu/ej? 
pavonis.X 

In  the  male  L.  Diomedea  the  antennae  consist,  as  in  the 
female,  of  five  joints,  and  are  about  -gVth  of  an  inch  in  length. 

*  Joh.  Christ.  Fabrioii,  '  Entomologia  Sjsiematica,*  torn,  ir,  p.  431, 
Eafmiae,  1794.  He  describee  it  tkos : — "  Capite  obtoso  albas,  abdominis 
lateribos  nieris." 

t  L.  Bufour,  "  Description  et  Iconographie  de  trois  esp^oes  du  genre 
Fiilopierui,  parasites  de  TAlbatros/'  'Ann.  Soc.  Eat.  de  France/  vol.  iv 
p.  669,  figs.  1  and  2, 1884. 

%  J.  Red],  'Exp.  oiroa  Qen.  Ins./  tab.  14. 


Digitized  by 


Google 


20         OIOLIOLI^   ON   PARASITICAL   INSECTS   FROM   CHINA. 

The  first  joint  is  very  thick  and  rounded,  the  convexity 
being  outwards;  on  the  basal  portion  of  its  inner  side  is 
a  spine-like  process ;  its  proximal  half  is  white,  the  rest 
chestnut-brown.  The  second  and  third  joints  are  much 
smaller,  both  bent,  and  forming  an  elbow  with  the  first.  A 
little  behind  the  extremity  of  the  third  joint,  on  its  outer 
side,  are  placed  the  two  terminal  pieces,  which  are  the  same 
as  in  the  female,  showing  how  the  normal  type  is  not  alto- 
gether done  away  with.  This  last  part  performs  the  tactile 
functions  which  belong  to  the  antenna,  while  the  rest  is  used 
as  a  prehensile  arm,  and  embraces  the  female  during  copu- 
lation. 

The  eyes  are  prominent,  lateral,  and  hemispherical,  of 
moderate  size.  The  mandibules  are  oblong,  and  bifid  at 
their  extremity,  situated  behind  a  large,  rounded  space, 
which  is  a  suctorial  apparatus. 

The  thorax  consists  of  two  distinct  segments,  the  pro^ 
thorax  and  the  metathorax;  it  is  longer  than  the  head, 
and  gradually  widens  from  above  downwards ;  its  sides  are 
notched  by  a  row  of  small  tubercles.  The  metathorax  is 
about  three  times  as  long  as  the  prothorax,  which  sup- 
ports the  anterior  pair  of  legs.  Dufour  states  that  the 
inferior  part  of  the  metathorax  is  divided  into  three  longi- 
tudinal portions  in  the  males.  These  were  not  very  distinct 
in  the  specimens  I  examined ;  but  the  mesial  dorsal  groove, 
and  the  tuft  of  long,  stifi^,  reddish  hairs,  directed  back- 
wards on  the  anterior  side  of  each  of  its  posterior  angles, 
were  very  distinct;  each  tuft  consists  of  seven  long  setse; 
they  are  common  to  both  sexes. 

The  abdomen  is  longer  than  the  head  and  thorax  toge- 
ther ;  it  is  composed  of  nine  segments,  the  last  one  being 
small  and  inconspicuous;  in  the  male  it  forms  a  single 
truncated  process,  divided  by  a  cleft,  but  not  bifid;  in  the 
female  it  is  deeply  cleft,  forming  two  processes,  each  pro- 
vided with  two  long  setae,  which  had  been  broken  off  in  my 
specimens.  The  inferior  margin  of  each  abdominal  segment  is 
bordered  by  a  narrow  white  line. 

The  anterior  pair  of  legs  are  very  short,  thick,  and  strong, 
being  evidently  scansorial ;  the  middle  and  posterior  pairs  are 
much  longer,  especially  the  last ;  the  coxce  are  of  moderate 
size ;  the  femora  and  tibuB  long  and  strong ;  the  tarsi  rudi- 
mentary, and  terminated  by  two  curved  claws  of  equal  size, 
and  parallel.  On  the  inner  side  of  the  distal  extremity  of 
the  tibue  in  the  anterior  pair  of  legs  is  a  pointed  spine. 
This  species  is  found  on  the  Diomedea  exulans  and  on  the 
2>.  brachi/ura,  and  probably  on  the  other  species  of  Diomedea. 
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Grenus  Docophoroides^  Denny^  MSS. 

This  genus  has  been  proposed  by  Mr.  D^nny^  and  will  be 
published  in  his  forthcoming  work  on  '  Exotic  Anoplura.' 

The  species  which  form  it  present  the  same  general  cha- 
racters as  the  genus  Docqpharus,  but  they  have  the  head 
rather  smaUer  in  proportion^  the  thorax  lai^er^  and  the  an- 
ienfue  in  the  males  are  modified^  though  not  so  much  as  in 
the  preceding  genus. 

DocophorMes  brevis.     (PL  I  b,  figs.  8,  4.) 
Doccphoroides  taurus,  Denny. 
Pkihpterus  brevis,  Dufour. 

This  smaller  species  also  infests  D.  eamlans,  from  which 
Dufour  described  it.^    I  have  it  firom  D.  brachyvra. 

Body  shorty  broad^  and  ovate ;  of  a  uniform  brown-chestnut 
colour.  Length  -^ths  of  an  inch.  Head  large^  sub-tri- 
angular^ broader  in  the  male  at  the  base;  occipital  border 
sinuouS;,  with  the  posterior  angles  detached  and  rounded^  pro^ 
Tided  with  a  few  diverging  hairs.  The  anterior  part  of  the 
head  terminates  in  a  truncated  snout^  with  a  chaperon-like^ 
circumscribed  space  of  a  lighter  colour,  Beparated  from  the 
rest  of  the  integument  by  a  whitish  line.  On  each  side  of  the 
head  in  both  sexes,  above  the  insertion  of  the  antenna,  is  a 
pointed  process  directed  backwards. 

AnienmB  simple,  and  nearly  straight  in  the  female ;  com- 
posed of  five  cyUndro-conoid  joints.  Those  of  the  male  are 
sub-cheliform ;  the  modification,  however,  is  not  carried  so 
£ur  as  in  the  Z.  Diomedea.  The  first  point  is  cylindrical, 
about  half  as  long  as  the  second;  the  third  is  bent,  and  ob- 
liquely truncated  distally ;  the  two  last  ioints,  having  the 
normal  form,  are  inserted  in  the  midst  of  this  truncation. 

Eyes  hemispherical,  of  moderate  size. 

I%orax  about  as  long  as  the  head,  marked  by  a  mesial 
longitudinal  groove ;  it  diminishes  from  down  upwards.  The 
.prothoraw  is  distinct  firom  the  metathorax,  which  has  a  small 
tuft  of  setse  on  the  interior  of  its  posterior  angles. 

The  abdomen  is  broader  than  the  head,  very  broad  in  the 
female,  and  about  as  long  as  the  head  and  thorax  together ; 
in  the  male  it  is  narrower  and  longer.  It  is  composed  of 
eight  s^ments,  and  in  the  female  is  cleft  at  its  extremity ;  in 
the  male  the  abdomen,  besides  the  eight  segments,  has  an 
additional  rounded  piece,  covered  with  large  setae ;  above  it, 
on  the  median  line,  is  the  reproductory  apparatus,  with  a 

♦  Loc.  cit.,  p.  674,  fiQ,  3. 
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copulating  organ  (fig.  5),  which  has  a  dilated  extremity  of 
the  shape  of  an  arrow-head^  with  a  duct  running  through  its 
middle. 

The  legs  are  thick  and  shorty  the  femora  very  thick  and 
rounded ;  the  first  pair  are  shorter  than  the  other  two,  and 
have  two  spines  at  the  distal  extremity  of  their  tibia  ;  on  the 
under  margins  of  the  tibia  of  the  intermediate  and  posterior 
pair  of  legs  are  seven  or  eight  tufts  of  seta,  bent  backwards. 

Genus  Docophobus,  Nitzsch,*  Denny .f 

Body  broad.  Head  very  large,  temples  rounded ;  two  movable 
trabeculse  in  front  of  the  antennse,  wluch  are  alike  in  both  sexes. 
The  last  segment  of  the  abdomen  is  entire  and  rounded  in  the 
male    They  live  on  all  birds  except  Gallina  and  Columba. 

Docopkorus  mandarintu,  Oiglioli,  sp.  nov.  (PI.  I  b,  fig.  9).-^ 
This  small  and  curious  species  inhabits  the  Chinese  blackbird, 
Merula  mandarina.  Its  length  is  about  -yVth  of  an  inch; 
its  body  has  the  shape  of  a  flask,  the  head  being  the 
stopper;  it  is  of  a  light*brown  colour. 

The  head  is  enormous,  triangular,  produced  anteriorly  into 
a  broad  truncated  snout,  with  a  large  space  divided  off  by  a 
narrow  white  line.     Trabecula  large  and  rather  obtuse. 

Antenna  straight,  composed  of  five  cyUndroid  joints,  the 
basal  one  being  the  largest.  Posterior  angles  of  the  head 
large  and  rounded,  with  a  few  divergent  hairs  on  the  edge ; 
occipital  line  sinuous.     Mandibules  thick  and  bifid. 

Thorax  about  half  as  long  as  the  head ;  it  widens  gradually 
downwards,  but  is  always  narrower  than  the  head.  The 
prothorax  is  very  narrow,  the  metathorax  is  wider,  but  both 
are  very  short,  and,  were  it  not  for  the  legs,  would  be  con- 
fbfundea  with  the  abdominal  segments;  the  metathorax,  as 
these,  has  a  transverse  line  of  long  setse  on  its  inferior 
margin. 

The  abdomen  is  divided  into  eight  segments,  the  last  being 
deft  in  the  female.    I  possess  no  male. 

Legs  short  and  thick,  especially  the  first  pair,  which  are- 
evidently  scansorial;    the  femora  are   broad    and    convex 
externally;  the  tibia  are  short  and  thick,  with  spines  at  their 
distal  extremities ;  the  tarsi  are  rudimentary,  and  terminate 
in  two  claws. 

G^nus  NiBMUs,  Nitzsch.J 

})ody  narrow.    Head  of  moderate  size;  temples  more  or  les9 
♦  'Thierinsekten/p.  31. 

J*Anop.  Brifc./p..63. 
« Tbieri^spkten/  p,  33, 
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rounded;  trabeeulm  obsolete  or  fixed.  Antenntt  equal  in 
both  sexes^  or  rarely  thicker  in  the  males. 

They  are  found  in  considerable  numbers  on  all  Inrds. 

Nirmus  mandarinus,  Giglioli^  sp.  nov.  (PL  I  Bj  figs.  7  and*  8). 
— Body  long  and  narrow ;  its  total  length  is  rather  more  than 
iVth  of  an  inch.  This  species  inhabits  also  the  Merula 
mandarina ;  another^  the  N.  mendenHi,  infests  the  European 
blackbird.  This  Nirmus  is  of  a  whitish  colour^  edged  all 
round'with  brown. 

Head  decidedly  triangular^  rather  large;  in  ftont,  a  small 
space  is  divided  nrom  the  rest  by  a  white  line ;  the  oedpital 
bne  is  nearly  straight.  AniemuB  simple^  composed  of  five 
cylindroid  joints;  trabecule  small  and  inconspicuous ;  mandi* 
biules  rather  slender. 

Thorax  shorter  than  the  head^  and  much  narrower;  dis* 
tinctly  divided  into  a  prothorax  uid  metathorax. 

The  abdomen  is  very  large;  it  is  at  first  narrow^  then 
-  enlarges^  and  is  truncated  and  broad  distally ;  it  consists  ol 
eight  segments^  the  last  being  very  slightly  cleft;  a  few  hairs 
are  scattered  on  it. 

Legs  rather  long  and  thick^  even  the  anterior  pair;  the 
terminal  daws  are  also  long  and  much  curved. 

The  three  remaining  insects  I  shall  describe  are  Diptera^ 
and  belong  to  the  Pupipara,  insects  which  live  by  sucking 
the  blood  of  mammals  and  birds^  on  which  they  are  founds  by 
means  of  an  apparatus  more  conformable  to  that  of  certain 
Acarina  than  to  the  proboscis  of  other  Diptera. 

Two  of  my  species  belong  to  the  family  of  the  Coriace^e  or 
Hippoboscida,  one  being  an  Omithomyia,  the  other  a  Strebla. 
Beifore  describing  them  I  must  give  my  best  thanks  to  Pro- 
fessor Westwood,  of  Oxford,  for  the  kind  aid  he  has  given  me. 

Genus  Obnithomtia,  Latreille. 

Eyes  distinct ;  ocelli  usually  three  in  the  vertex ;  wings 
incumbent,  full  sized;  nerves  distinct,  extending  to  the  apex; 
antennse  ciliated ;  tarsi  with  tridentate  claws.  They  inhabit 
only  birds. 

Omithomyia  Chinensis,  Giglioli,  sp.  nov.  (PL  I  b,  fig.  10.) — 
This  is  as  yet  the  only  species  received  from  China.  ^  Mr, 
Swinhoe  found  it  on  the  Turdus  obscums.  It  is,  when  living, 
of  a  dark,  green  colour.  The  total  length  of  its  body  is  Troths 
of  an  inch. 

The  head  is  rounded,  the  occipital  line  being  quite  straight. 
ISie  antentuB  are  shorty  sub-ovate,  and  covered  with  thickish 
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hairs.  Ocelli  not  very  distinct ;  eyes  large^  occupying  the 
whole  of  the  sides  of  the  head ;  facets  pretty  equsd  in  size. 
The  buccal  apparatus  is  distinct;  the  clypew  of  the  fore  part 
of  the  head  very  conspicuous. 

Thorax  quite  rounds  with  a  few  hairs  scattered  over  it. 

Abdomen  also  globular^  thickly  covered  with  short  hairs ; 
in  one  of  my  specimens  it  terminates  in  three  rounded 
prominences^  the  middle  one  being  double  and  covered  with 
very  thick  bristles.  The  abdomind  and  thoracic  spiracles  are 
Yerj  distinct. 

Legs  thinly  dad  with  hairs^  of  moderate  length,  very 
strong,  and  the  tarsi  are  six-jointed,  the  fifth  joint  being  the 
largest;  the  sixth  supports  two  very  large  acuminated  and 
sharp  claws,  bent  on  themselves;  the  foot-cushions  are  whitish, 
and  of  moderate  size. 

Wings  about  -^ih&  of  an  inch  in  length ;  ribs  very  distinct, 
the  first  one  firinged  with  a  row  of  short,  thick  hairs. 

Genus  Stbebla,  Wiedemann. 

Eyes  small,  triangular.  Ocelli?  Wings  incumbent, 
rotundate,  longer  than  the  abdomen,  with  parallel  veins. 
These  small  flies,  of  which  only  two  or  three  species  are  known, 
infest  only  and  live  exclusively  on  bats. 

Strebla  molossa,  Giglioli,  sp.nov.  (fig.  12). — ^This  interesting 
species  is  found  on  the  Chinese  MolosauSj  together  with  the 
following. 

Head  rounded,  covered  with  hairs,  and  placed  far  between 
the  anterior  legs.  Antenna  short  and  broad,  covered  with  hairs. 
A  sub-ovate  clypeus  is  very  distinctly  marked  oflF  from  the  rest 
of  the  head.     Eyes  rudimentary ;  I  could  find  no  ocelli. 

Thorax  oval  and  elongated,  covered  with  short  hairs ;  it  has 
a  median  groove  on  the  ventral  side. 

The  abdomen  is  elongated,  covered  with  long,  thick  hairs ; 
in  one  specimen,  very  likely  a  male,  towards  its  extremity  were 
two  long  blade-like  organs,  doubtless  subserving  copidatory 
purposes ;  in  the  other  specimen  the  abdomeq  terminates  in 
a  median  rounded  prominence. 

Legs  of  moderate  length,  the  posterior  pair  the  longest ; 
they  are  very  hairy,  and  the  joints  broad  and  flattened. 
The  tarsi  end  in  two  very  sharp,  uncinated  claws ;  the  foot- 
cushions  are  large,  and  covered  with  long,  thin  hairs ;  the  last 
joint  of  the  tarsi,  which  supports  the  claws,  widens  consider- 
ably distally. 

Wings  ample,  long,  and  broad,  fringed  all  round  with  short 
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hairs^  and  covered  with  a  downy  hair^  amongst  whicli  are 
scattered  a  few  larger  hairs;  veins  distinct  and  parallel; 
length  about  -yV^h  of  an  inch.  The  length  of  the  body  is  a 
little  more  than  -^th  of  an  inch. 

The  following  most  interesting  insect  belongs  to  that 
anomalous  family  the  NycteribUdte,  wingless^  long-legged^ 
spider-like  creatures,  which  inhabit  exclusively  Vespertiliones. 
Professor  Westwood,  who  kindly  examined  my  specimens, 
proposed  to  make  them  types  of  a  new  genus ;  and  having 
lately  studied  the  Nycteribiida  with  some  care,  I  cannot  but 
agree  as  to  the  propriety  of  such  a  thing. 

Genus  Polyctbnes,  Westwood  and  Oiglioli. 

Head  large  and  prominent,  elongated,  obtuse,  and  rounded 
in  front;  on  its  posterior  dorsal  part  is  a  plate  of  a 
nearly  semicircular  form,  edged  all  round  with  thick  spines. 
On  the  sides  of  the  fore  part  of  the  head  are  two  three-jointed 
organs  (antennse?),  bent  backwards.  A  short  neck-like  piece 
joins  the  head  to  the  thorax,  which  is  elongated  and  divided 
into  two  parts. 

The  prothorax  is  double  the  size  of  the  metathortuv,  and  is 
bordered  posteriorly  with  a  line  of  large  spines,  as  those  on 
the  head  in  the  male. 

Abdomen  of  moderate  size;  it  enlarges  distally,  and  is 
segmented. 

Anterior  legs  rather  short,  the  two  following  pairs  rather 
long  and  slender. 

Polyctenes  molossus^  Westwood  and  Giglioli  (PI.  I  b,  figs, 
13  and  14). — This  remarkable  creature  inhabits  the  Chinese 

Moh88U8. 

Body  of  a  light  colour,  about  i^ths  of  an  inch  in  length. 

Head  rounded  in  front,  where  a  well-marked  clypeus,  of  a 
nearly  semilunar  shape,  is  divided  off;  just  under  its  posterior 
angles  are  inserted  the  two  antennae  ( ? ) ;  over  their  insertion 
are  five  large  spines  on  each  side ;  these  do  not  exist  in  the 
other  specimen,  which  I  take  to  be  a  female.  Each  antenna 
consists  of  three  rather  thick,  cylindroid  joints,  the  basal  one 
being  the  longest  and  the  thickest;  a  few  hairs  fringe  their 
inner  borders,  and  they  are  bent  backwards.  Do  they  at  all 
correspond  to  the  organs  which  have  been  termed  palpi  and 
maxilli  in  Nycteribia  ?  The  integument  of  the  head  is  finely 
striated ;  a  few  hairs  are  scattered  over  it.  I  could  make  out 
nothing  like  eyes,  and  therefore  suppose  that  those  organs  do 
not  exist. 

The  buccal  apparatus  appears  well  developed,  and  very 
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similar  to  that  of  Nycteribia.  At  tlie  back  of  the  donal 
part  of  the  head  is  a  large  aemioircular  plate^  wider  than  it  j 
its  anterior  margin  is  fringed  with  large  truncated  spines, 
while  the  posterior  margin  has  a  row  of  knceolate  spines  ^  in 
the  female  this  plate  is  rather  smaller,  and  has  anteriorly  a 
double  row  of  large  spines,  and  posteriorly  an  incomplete  row 
of  large  hairs. 

The  ihoraw  is  large,  covered  with  hairs ;  the  prothorax  is 
subtoval,  fringed  posteriorly  by  a  line  of  large  lanceolate 
spines ;  the  prothorax  in  the  female  is  more  distinct,  and  has 
not  the  posterior  line  of  spines.  The  metathorax  in  the  male 
is  much  smaller  than  the  prothorax,  and  ends  in  a  point ;  in 
the  female  it  consists  of  two  oval  pieces. 

The  abdomen  is  divided  into  nine  segments  in  both  my 
specimens,  one  of  which  I  take  to  be  a  male;  it  has  a 
broader  abdomen,  with  a  pointed,  bent,  copulatory  organ  on 
the  last  segment.  In  the  female  the  last  segment  has  a 
rounded  terminal  prominence.  In  both  sexes  the  abdomen 
is  covered  with  hairs. 

The  anterior  legs  are  short  and  strong,  terminating  in  two 
small  claws  and  several  spines ;  their  femora  are  verv  broad. 
The  intermediate  and  posterior  pairs  of  legs  are  much  longer 
and  more  slender.  Their  tarsi  terminate  in  two  uncinated 
and  sharp  claws,  with  two  tubercles  at  their  base  in  the  male, 
and  lower  down  on  the  tarsi  of  the  female  are  two  more  claws. 
I  observed  no  rudiments  of  wings. 

All  the  insects  described  in  this  paper  were  collected  at 
Amoy. 
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On  MT0RYKTD9  Wbismanni  ;  a  newParasitb,  inhabiting  the 
McscLBS  of  the  Feoo,^ 

In  the  course  of  his  invcstigatioiis  iuto  the  termination  of 
the  nerves  in  the  cutaneous  thoracic  muscle  of  the  thorax  of 
Rana  temporaria,  Prof.  KoUiker  observed  several  nematode 
worms.  These  were  sent  to  Prof.  Eberth,  who  gives  the 
following  account  of  the  parasite,  tlie  discovery  of  which  was 
briefly  announced  in  our  last  number. 

A  portion  of  the  muscle  in  question,  which  had  been 
rendered  slightly  transparent  by  acetic  acid,  when  examined 
by  the  naked  eye,  exhibited  nothing  remarkable;  but  imder 
a  magnifying  power  of  about  60  diam.,  the  author  discovered, 
after  some  search,  three  minute  nematodes.  A  higher  powet 
enabled  him  to  ascertain  that  two  of  these  worms  lay  partly 
extended  and  partly  coiled  up  in  the  interior  of  the  primitive 
fibres,  and  only  one  free  in  the  perimysium.  The  former  were 
themselves  again  included  in  an  excessively  delicate  oylindri- 
cal  sacculus  of  varying  length,  and  either  straight  or  curved. 
The  walls  of  this  sac  were  in  close  contact  with  the  adjoining 
fibriUse,  which  were  compressed  together  by  it.  The  walls 
of  this  tubular  sac  appeared  in  some  places  to  meet,  so  that  the 
cavity  seemed  to  end  in  an  acute  point ;  but  careful  observa* 
tion  and  focussing  showed  that  the  cavity  was  continued  beyond 
this  constriction,  gpradually  enlarging  to  its  original  diameter, 
and  terminating  m  a  well-defined,  rounded  opening,  which 
appeared,  as  it  were,  to  have  been  bored  through  the  sar* 
colemma. 

A  similar  opening  was  several  times  noticed  in  fibres  of 
the  same  muscle  which  contained  no  parasites.  In  the 
length  of  about  limm.,  of  three  contiguous  fibres,  one  pre- 
sented  four  such  perforations,  either  disposed  in  a  line 
parallel  with  the  longitudinal  axis  or  irregularly  placed.  In 
the  former,  the  tube  commencing  at  one  of  these  orifices 
was  clearly  seen  to  open  through  the  next  one.  No  tube  could 
be  seen  proceeding  from  the  third  orifice;  whilst  th^  fourth, 
*  '  geitspl^  f.  wwB.  55ool./  xii,  p.  680, 
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again,  communicated  with  a  tube  wluch  became  much  atte- 
nuate towards  its  termination.  Each  of  the  other  two 
fibres  presented  a  single  orifice,  but  only  one  of  these  was 
seen  clearly  to  be  in  connection  with  a  tube  which  gradually 
narrowed  and  terminated  in  a  short  extremity;  the  third 
fibre  contained  no  parasite. 

Nematodes  were  also  found  in  a  cylindrical  closed  sacculus, 
which  otherwise  differed  from  the  former  only  in  the  greater 
thickness  of  its  walls.  But  this  appeared  to  be  merely  the 
cast-off  outer  integument,  from  which  the  worm  had  not  yet 
fiilly  freed  itself,  and  which  had,  probably,  become  dis- 
tended at  both  ends  by  a  fluid  secretion  from  the  inhabitant. 
On  this  account  the  structure  might  readily  be  taken  for  an 
elongated,  cylindrical  cyst,  in  close  apposition  with  the  body 
of  the  worm,  except  at  the  two  ends. 

The  same  thing  was  subsequently  observed  in  fresh  speci- 
mens. The  parasites  were  on  this  occasion  also  seen  be- 
tween the  fibrillae,  moving  sometimes  in  a  straight,  some- 
times in  an  oblique  direction,  and  always  surrounded  with 
the  above-described  delicate  pouch,  which,  from  its  con- 
sistence, seemed  to  consist  of  a  viscid  or  mucous  substance. 

The  two  sexes  of  the  parasites  observed  in  March  were 
exactly  alike  in  outward  appearance  and  size.  (Their 
length  was  from  0162  — 0'216mm.,  and  breadth 00135— 
0*0162  mm.  The  body  was  cylindrical,  straight,  and  termi- 
nated at  each  end,  after  narrowing,  for  a  short  distance,  in  a 
knob-like,  rounded  enlargement,  which  was  less  and  not  so 
well  defined  at  the  anterior  than  at  the  posterior  end. 

In  the  mouth  was  contained  a  short,  homy  rod,  termi- 
nating in  front  in  a  minute  head,  and  which  might  serve  as  a 
boring  instrument.  A  very  delicate  transverse  line  in  the 
integument  immediately  behind  the  oval  opening  probably 
indicated  a  fine  annular  ridge,  or  an  annular  series  of 
numerous  fine  tubercles  or  denticles,  but  no  structure  of 
the  kind  could  be  clearly  made  out  even  with  a  magnify- 
ing power  of  500  diameter.  The  supposition  was  suggested 
by  the  observation  that  the  diameter  of  the  holes  in  the 
sarcolemma  corresponded,  for  the  most  part  pretty  exactly, 
with  that  of  the  worm  at  the  situation  of  this  fine  line. 

The  integument  is  smooth,  and  beneath  it  may  be  seen  a 
thin,  longitudinal  muscular  layer.  There  are  no  median 
lines. 

The  oesophagus  is  a  cylindrical  canal,  lined  with  a  firm 
structureless  membrane.  The  intestine  is  lined  with  a  simple 
tesselated  epithelium.  The  rectum  is  short,  and  without 
epithelium.  The  anus  is  situated  a  little  in  front  of  the 
knob-like  caudal  enlargement. 
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The  female  generative  tube  is  double^  and  the  vaginal  ori- 
fice slightly  prominent,  or  placed  at  the  commencement  of  the 
hinder  fourth  of  the  length. 

The  testis  is  a  short,  cylindrical  tube,  which  opens  with 
the  intestine.     There  is  a  pair  of  spicula. 

The  rudimentary  generative  products  consisted  of  minute 
nuclei.  In  the  female  these  were  surrounded  with  a  gra- 
nular substance,  and  became  minute  polygonal  egg-ceUs.  In 
the  male  no  further  development  towards  zoosperms  was  ob- 
served. Nothing  definite  as  regards  nerves  and  ganglia 
could  be  made  out. 

In  the  first  case,  the  author,  besides  the  thoracic  muscle, 
found  some  of  the  parasites  in  various  other  striped  muscles, 
as  in  the  tongue  and  heart,  although  in  small  numbers ;  they 
were  also  seen  by  him  in  the  peritoneal  coat  of  the  liver, 
and  in  the  submucous  tissue  on  the  tongue.  None  were 
found,  though  sought  for,  in  the  intestine  and  other  viscera, 
nor  under  the  peritoneum  of  the  abdominal  cavity.  The 
young  copidition  of  the  parasites,  the  frequent  occurrence  of 
free  individuals  in  the  connective  tissue,  left  no  room  for 
doubt  that  they  had  only  just  commenced  their  migration. 
The  author  endeavoured,  therefore,  by  further  observations, 
to  ascertain  the  ultimate  fate  of  the  host. 

In  all,  ninety  individuals  otRana  temporaria  were  examined 
— ^thirteen  with  success.  In  spring  (March),  the  author  found 
the  parasite  always  in  every  sixth  frog,  to  the  number  of  two 
or  three  in  the  thoracic  muscle ;  wlulst  in  June,  in  thirty- 
one  frogs,  they  occurred  only  three  times  in  three  distinct 
individuals,  and  never  more  than  one  in  each.  At  this  time, 
therefore,  they  had  become  rarer,  especially  the  males,  which 
were  never  met  with  after  April. 

The  investigation  was  carried  on  in  the  remainder  of  the 
winter-frogs,  in  some  of  which  the  parasites  had  been  first 
noticed.  Of  fresh  frogs,  the  author  has  examined  only  a 
few,  and  these  without  success.  They  are  not  included 
amongst  the  ninety  above  mentioned. 

Afterwards  the  author  confined  his  examination  to  the 
thoracic  muscle,  being  convinced  that  the  minute  and  deli- 
cate parasites  may  be  easily  overlooked  in  preparations  which 
are  not  very  transparent ;  nor  in  the  other  muscles  is  it  easy 
to  make  equally  thin  sections  without  disturbing  the  fibres. 
Even  in  the  thoracic  muscle  it  is  often  difficult  to  perceive 
the  nematodes. 

It  next  became  evident  that  the  parasites,  having  once 
penetrated  into  the  tissues,  increased  in  size  as  the  season 
advanced,  and  arrived  at  sexual  maturity.     Whilst  in  March 
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the  vermicules  were  1*162  mm.  long  and  0*162  mm.  broad, 
they  had  in  June  attained  a  length  of  0*694  mm.  and  a  breadth 
of  0*189  mm.  But  excepting  the  reproductive  organs,  no 
other  parts  at  this  time  exhibited  any  special  change.  These 
organs  contained  at  this  time,  together  with  young  germs, 
instead  of  the  minute  ova,  one  or  two  larger  ones,  0*06  mm. 
long  and  0*0108  wide,  and  of  an  elongated  form,  and  consist- 
ing of  an  extremelv  delicate  membrane  and  a  vitellus  con- 
taming  several  oil-globules,  and  surrounded,  as  it  seemed,  by  a 
very  delicate  vitelline  membrane.  Sometimes,  though  rarely, 
these  ova  were  found  in  the  primitive  fibres.  At  this  season 
males  were  never  observed,  nor  could  any  zoosperms  be 
seen  in  the  females.  From  this  circumstance,  as  well  as  from 
the  occurrence  of  the  larger  oil-globules  in  the  vitellus,  it 
would  appear  that  the  ova  were  unimpregnated.  On  this 
account,  and  owing  to  the  small  number  of  ova  met  with 
(about  four),  the  author  did  not  attempt  any  experiments  iii 
the  way  of  transplantation. 

Having  communicated  his  first  observations,  made  in 
March,  to  Professor  Leuckart,  the  author  learnt  from  him 
that,  as  far  back  as  in  1861,  Dr.  Weismann,  of  Frankfort, 
had  noticed  a  nematode  worm  in  the  rectus  femori$  of  Rana 
temporaria,  which  corresponded  in  every  particular  with  his 
description.  In  confirmation  of  this.  Professor  Leuckart  also 
forwarded  Weismann's  original  drawing,  which  left  no  doubt 
as  to  the  identity  of  his  worm  with  that  described  in  the 
present  paper,  notwithstanding  the  existence  of  some  apparent 
diflerences  in  the  minor  details. 

From  what  has  been  said,  it  will  be  seen  that  the  new 
parasite  diflfers  fipom  Trichina  spiralis  both  in  structure  and 
habits ;  and,  as  far  as  can  be  judged  from  Mr.  Bowman's 
figure  (Thil.  Trans.,'  1840,  p.  480),  in  outward  appearance  it 
bears  no  resemblance  to  the  nematodes  found  by  him  in  the 
primitive  fibre  of  the  muscles  of  the  eel,  and  Mr.  Bowman 
gives  no  details  respecting  the  structure,  &c.  The  two  are, 
however,  allied  in  this  respect — ^that  both  appear  to  reach 
sexual  maturity  in  the  muscle. 

The  muscular  tissue  itself  does  not  appear  to  suffer  anv 
injury  from  the  presence  of  its  guests,  which  are  nourished, 
not  at  the  expense  of  the  muscle,  but  probably  only  by  the 
fluids  with  which  it  is  pervaded. 

In  this  respect  it  would  appear  to  difier,  so  far  as  its  effect 
upon  the  muscular  tissue  is  concerned,  from  both  THchina  or 
OorditiSf  whose  invasion  is  eventually,  at  any  rate,  attended 
with  destruction  or  injury  to  the  muscular  substance  forming 
their  nidus. 
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Skin  Diseases  qf  Parasitic  Origin :  their  Nature  and  Treat- 
tnent.  Including  the  Description  and  Relations  of  the  Fungi 
found  in  Man.  By  W.  Tilbuet  Fox^  M.D.  Lond. 
London :  B,  Hardwicke^  192,  Piccadilly.    Pp.  210. 

Mycologists  and  medical  men  have  to  thank  Dr.  Fox  for 
the  comprehensive  and  elaborate  treatise  before  us,  the  first 
original  one  on  the  subject  in  the  English  languase.  It 
treats  only  of  vegetable  parasites  on  man,  which  woiud  seem 
to  be  a  not  very  extensive  field  for  observation ;  yet,  limited 
though  it  may  appear,  it  has  been  so  neglected  or  inadequately 
treated  hitherto,  that  its  condition  was  little  better  than 
chaotic ;  and  this  too,  in  a  very  few  years,  for  thirty  have 
not  passed  since  Schonlein  first  described  the  fungus  which 
causes  favus,  and  which  now  bears  his  name.  Though 
the  knowledge  of  the  parasites  is  so  recent,  many  of  the  dis- 
eases to  which  they  give  rise  have  been  long  recognised,  and 
were  treated  of  by  the  ancients.  It  maybe  also  mentioned 
in  connection  with  the  history  of  the  science,  that  Leeuwenhoek, 
in  lus '  Arcana  Naturae,^  puoUshed  near  the  end  of  the  seven- 
teenth century,  has  figm^ed  the  Leptothriof  Imccalis,  a  small 
organism  which  grows  on  the  decaying  food  between  the  teeth 
ai»i  papillae  of  the  tongue. 

The  author  is  already  known  in  connection  with  the  sub- 
ject of  vegetable  parasitic  disease,  by  a  paper  he  published  in 
the  'Lancet'  (1859,  p.  283),  in  which  opinions  were  broached 
of  a  very  novel  kind,  but  which  are  similar  to  those  he  now 
advocates  in  the  present  work.  That  he  should  still  (in  1863) 
stand  firmly  on  the  same  ground  which  he  occupied  in  1859, 
afker  much  additional  research,  is,  of  itself,  no  slight  proof  of 
tiie  validity  of  his  views. 

The  parasitic  vegetables  of  man  are  not,  it  must  be  con- 
fessed, at  first  sight,  a  verjr  enticing  field  for  the  researches 
of  the  botanist;  and  thus  it  has  happened  that  those  which 
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have  been  observed  and  described  owe  their  discovery  and 
description  to  medical  men,  who,  as  a  rule,  do  not  possess 
sufficient  knowledfije  of  the  lower  forms  of  vegetable  life,  in 
general,  to  undertake  the  proper  examination  and  classification 
of  these  parasitic  growths.  Thus,  to  use  the  words  of  Mr. 
Berkeley,  it  has  come  to  pass  that  '^  parts  of  plants  have  been 
described  as  whole,  undeveloped  fungi  referred  to  alg»,  though 
agreeing  with  them  neither  in  habit  nor  physiology ;  the  com- 
monest moulds,  altered  by  situation,  have  been  described  as 
new ;  whilst  in  numerous  instances  slight  variations  of  the 
same  fungus  have  been  treated  as  separate  species.'^  More- 
over, it  must  be  remembered  that  few  medical  men  have  the 
inclination  to  work  at  minute  botany,  even  if  they  could  spare 
sufficient  time  to  compare  the  plants  with  already  published 
descriptions;  test  their  specific  differences,  or  the  contrary, 
by  artificial  cultivation;  and  thoroughly  investigate  the  limits 
of  their  variation ;  by  which  course  alone  the  errors  detailed 
above  can  be  avoided. 

Yet  though  the  mere  student  of  fun^  may  fed  an  antipa- 
thy to  the  contagious  diseases  in  which  these  minute  organisms 
occur,  the  organisms  themselves  will  well  repay  a  thorough 
microscopic  examination.  It  is  merely  necessary  to  refer  to 
the  excellent  plates*  of  Dr.  Fox^s  book  (to  the  accuracy  of 
which  the  writer  of  this  article  is  enabled,  in  many  cases,  to 
testify),  to  prove  that  to  the  microscopist  the  subject  is  by  no 
means  devoid  of  interest. 

The  work  before  us  is  divided  into  two  parts.  The  first 
treats  more  especially  of  the  diseases  caused  oy  the  growth  of 
parasites ;  and  though  this  Journal  is  not  the  place  to  discuss 
medical  matters,  it  may  be  mentioned  that  the  author  well 
establishes  his  chief  point — the  essential  difference  between 
eruptive  and  parasitic  disease.  The  physician  will  also  be 
indebted  to  Dr.  Fox  for  the  very  simple  classification  of  these 
parasitic  skin  diseases  under  one  generic  title  of  'Hnea,  as 
follows: — 1,  Tinea  favosa;  2,  T.  tonsurans;  8,  T.  circinata; 
4f,  T.  sycosis  ;  5,  T,  decalvans  ;  6,  T,  varicolor;  7,  T,  Polonica  ; 
8,  21  pilaris  ;  9,  T.  tarsi.  He  places  at  the  end  that  interesting 
disease  of  India,  the  podelcoma,  or  fungus  foot,  which  has 
lately  attracted  considerable  attention.  Many  of  these,  it  may 
be  mentioned,  have  been  considered  as  different  forms  of  the 
same  disease  by  writers ;  and  Dr.  fiuzen,  in  his  '  Lectures  on 
Parasitic  Affections  of  the  Skin,'  reduces  them  to  three : — 
T.  favense,  T.  tonsurante  (including  T.  circinata  and  Plica 

*  The  aatbor  tells  us  in  bis  preface  that  many  of  the  figures  are  hy  a 
new  process — Kerogiaphy — which,  in  some  cases,  answers  better  than 
wood  tor  microscopic  appearance. 
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Polonica)  and  T.pilade  (including  T,  sycosis  and  T.  decalvans). 
The  author  also  considers  that  the  only  state  of  the  organism 
which  will  afford  a  fitting  soil  for  the  growth  of  fungi  is 
what  he  calls  the  "tuberculous  or  non-specific  eruptive 
crasis  or  tendency  /'  but  though  this  may  be  generally  true, 
it  is  not  universally  so,  for  the  writer  of  this  has  seen  T,  sycosis 
more  than  once  in  persons  certainly  aficcted  also  with  syphi- 
litic eruptions ;  indeed.  Dr.  Fox  himself  says  (p.  41)  that  the 
two  diseases  (parasitic  disease  and  syphilis)  may  be  associated. 

Chapter  5,  which  contains  a  microscopic  description  of  the 
fungi  themselves,  is,  as  stated  in  the  preface,  mostly  a  con- 
densation of  the  diffuse  descriptions  in  Kiichenmeister^s 
manual.  It  also  contains  some  useful  hints  for  examination 
of  the  fimgi  by  the  microscope,  and  shows  how  they  may  be 
distinguished  from  foreign  bodies  which  imitate  their  appear- 
ance. The  characters  of  the  difierent  kinds  of  fungi  are  of 
little  importance,  as  Dr.  Fox  shows  that  they  are  insufficient 
for  diagnosis  and  liable  to  variation.  The  chapter  on  the 
appearances  presented  under  the  microscope  by  the  lesions 
produced,  will  be  read  with  interest  by  all  who,  interested  in 
the  science  of  medicine,  care  to  know  something  more  of 
disease  than  how  to  cure  it.  The  plants  never  grow  except 
where  the  hair-follicles  are  present,  a  little  way  down  which  is 
their  primary  seat,  where  all  the  conditions  most  favorable 
to  their  development  are  to  be  found. 

Fungi  are  found  pretty  commonly  on  and  in  both  man  and 
the  lower  animals.  Our  author  mentions  several  papers  and 
books  on  the  subject,  and  an  interesting  account  may  be 
added  of  some  very  singular  forms  of  fungi  found  in  the  in- 
testines of  species  of  Julus  and  allied  genera,  by  Dr.  Leidy, 
of  America,  who  has  paid  a  good  deal  of  attention  to  the 
subject  j  it  will  be  found  in  vol.  v  of  the  Smithsonian  papers, 
published  in  1853. 

A  list  of  those  which  have  been  described  and  named  by 
various  authors  as  growing  on  man  will  be  interesting ;  it  is 
from  the  fifth  chapter  of  the  book  in  review.  Parasitic  fungi 
are  Epiphytes  or  Entophytes,  as  they  occur  on  the  skin  and 
its  appendages  or  the  mucous  membranes  and  internal  parts 
of  the  body  respectively. 

A.  Epiphytes. — 1,  Achorion  Schonleinii  (parasite  of  Tinea 
favosa) ;  2,  Trichophyton  tonsurans  (of  Tinea  tonsurans  and 
T.  circinata) ;  3,  T.  sporuloUes  (of  T.  Polonica) ;  4,  T. 
ulcerum;  5,  Microsporon  Audouini  (of  T.  decalvans ;  6,  if/. 
mentagrophytes  (of  T,  sycosis)  ;  7,  M.  furfur  (of  T.  versicolor)  ; 
8,  Puccinia  (favi  of  Austen ;  found  growing  in  cases  of  T, 
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f(W08a,  tarsi,  and  versicolor  ;  also  in  the  disease  called  acne) ; 
9,  The  nail  fungus  (referred  to  Aspergillus,  Achorion,  and 
Microsporon,  by  different  authors) ;  10,  Mueor  (Mucedo) ; 
11,  Aspergillus  (several  kinds)  ;  12,  Poenicillium  (glaucum) ; 
13,  Chionyphe  Carteri  (Berkeley;  the  fungus  which  causes 
podelooma  in  India). 

B.  Entophytes. — 1,  Torula  {Cryptococcus  Cerevisia;  2, 
Sarcina  {MerismopiBdia  ventriculi)  ;  3,  Oideum  albicans  (in 
thrush  and  diphtheria  in  the  mouth) ;  4,  Leptothrix  buccalis 
(including  some  found  on  other  mucous  surfaces  besides  that 
of  the  mouth)  \  5,  Leptomitus  (probably  one  species,  but 
described  as  several,  viz.,  L.  urophilus,  Hannoveri,  uteri,  oculi, 
and  one  unnamed) ;  6,  Bennett's  lung  fungus  (probably  Oi- 
deum) )  7,  Cholera  fungi  of  Busk  and  others  (perhaps  Torula ; 
many  were  foreign  bodies) ;  8,  Lowe's  fungus  of  diabetic 
urine  (an  early  condition  of  Aspergillus). 

To  this  list  may  be  added  Dr.  Farre's  Oscillatoria,  found  in 
the  intestines,  of  which  an  account  is  to  be  seen  at  the  end 
of  Dr.  Lankester's  translation  of  KUchenmeister's  manual, 
the  paper  having  been  read  before  the  Microscopical  Society 
in  1842.  It  was  probably  introduced  into  the  body  with 
drinking-water,  but  has  as  good  a  claim  to  be  recorded  as 
many  in  the  above  list,  especially  since  Sarcina  is  considered 
by  some  as  the  spores  of  an  ()scillatoria.  If  one  is  to  be 
guided  merely  by  the  position  of  the  fungi  on  the  body,  it 
is  not  evident  why,  in  the  list  just  given,  Mucor  and  Poeni- 
cillium are  to  be  reckoned  amongst  EpiphyU-^,  whilst  Ben- 
nett's lung  fungus  and  Leptomittis  urophilus,  though  growing 
in  similar  situations,  are  considered  Entophytes. 

A  consideration  which  we  consider  of  importance  does  not 
appear  to  be  so  regarded  by  Dr.  Pox — the  essential  distinc- 
tion, that  is,  between  true  and  false  parasites.  In  the  second 
part  of  the  treatise  before  us,  Dr.  Fox,  speaking  of  the  differ- 
ence between  Epiphytes  and  Entophytes  generally  allowed  to 
exist,  says  (p.  149) — "I  confess  I  do  not  comprehend  the 
distinction  here  pointed  out ;  in  either  case  the  fungi  require 
each  its  own  particular  soil  for  growth,  which  latter  takes 
place  in  consequence  of  the  implantation  of  the  germs  upon 
a  suitable  habitat ;  and  the  properties  aad  tendencies  of  the 
vegetations  are  the  same  in  the  two  cases.^^  Now,  the  dis- 
tinction of  Epiphytes  and  Entophytes  is  pretty  nearly  that  of 
true  and  false  parasites;  Tricophyton  ulcerum  andPuccinia  only 
among  the  former  being  false,  and  Otdium  albicans,  and  pos- 
sibly Sarcina,  among  the  latter,  true  parasites ;  so  that  the 
above  quotation  may  be  considered  as  expressing  the  author's 
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view  of  the  alleged  distinction.  But  though  his  view  is 
true  as  far  as  the  parasite  is  concerned,  how  different  it  is 
for  the  patient  on  whom  it  grows,  whether  the  fungus  is  luxu- 
riating absolutely  on  his  tissues,  or  merely  on  some  effused 
morbid  product,  on  which  it  grows  as  it  might  on  any  other 
decayed  matter.  As  Dr.  Fox  well  shows,  the  growth  of  the 
fungi  which  cause  tinea  requires  the  existence  of  a  peculiar 
soil,  which  depends  on  a  particular  diathesis  and  condition  of 
blood ;  whereas  it  is  evident  that  such  fungi  as  the  forms 
called  Leptomitus,  Mucor,  Bennett's  lung  fungus,  Leptothri^t, 
Cryptococcus,  and  perhaps  Sarcina,  require  no  such  blood-con- 
dition ;  but,  with  Tricophyton  ulcerum  and  Puccinia,  are  to 
be  considered  as  merely  accidental  phenomena  growing  on 
soil  external  to  the  human  body  and  foreign  to  it,  such  as 
dried  pus  or  mucus,  decaying  food,  acid  fluids,  and  the  like; 
they  cause  no  lesion,  and  are  not  parasites  on  the  human  body 
in  the  true  sense  of  the  word. 

Dr.  Fox's  view  on  the  vexed  question  of  Sarcina  ventriculi 
is  that  it  is  never  a  cause  of  disease  (i  e.  it  may  be  called  a 
false  parasite).  He  adduces  a  good  deal  of  evidence  on  his 
side,  but  the  question  cannot  yet  be  considered  as  settled. 
The  writer  has  seen  two  cases  of  continual  vomiting  during 
life  of  a  fluid  full  of  Sarciniae,  and  no  lesion  could  be  detected 
after  death.  (A  case  in  point  is  also  recorded  in  the  ^  British 
Medical  Journal '  for  February  5th,  1859.) 

But  the  real  value  of  the  treatise  under  review  is  in  the 
record  of  the  results  which  the  author  has  arrived  at  by  expe- 
riments and  observations  on  the  relations  subsisting  between 
the  various  so-called  species  of  parasitic  fungi,  both  Epiphytes 
and  Entophytcs.  These  results  are  contained  in  the  second 
part  of  the  work,  and  may  be  summed  up  thus : — Starting  with 
the  proposition,  which  he  proves,  that  there  is  no  such  thing 
as  spontaneous  generation  of  fungi,  and  that  the  same  fungi 
may  exist  in  various  forms  under  different  conditions  of  soil, 
medium,  and  the  like,  Dr.  Fox  shows  conclusively  how  in- 
adequate are  the  published  descriptions  of  the  parasites  to 
distinguish  one  from  another,  and  how  they  assume  one 
another's  forms.  He  remarks  that  there  is  "  no  want  of 
descriptions  of  the  various  parasites  found;  but  when  the 
attempt  is  made  to  apply  them  practically,  many  will  indicate 
as  well  one  as  another  fungus''  (p.  115).  Moreover,  he 
demonstrates  that  the  distinctions  of  the  different  kinds  of 
tineae  are  those  of  degree,  not  of  kind ;  and  he  firmly  declares 
that  the  fungus  which  produces  them  is  one  and  the  same, 
merely  modified  in  appearance  by  its  seat  aud  the  soil,  the 
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latter  being  always  of  the  same  kind,  but  more  or  less  favor- 
able to  the  growth  of  fungi. 

The  proofs  of  the  identity  of  the  various  fungi  are  too  nu- 
merous to  give  a  digest  of  them  here.  This  diagram,  however, 
from  p.  176,  gives  a  general  idea  of  their  connections,  Torula 
being  the  centre  round  which  they  group  themselves. 


mcwspt;^j^^AC^^wy7rs    ^^^,^^,^ 


AO/o/t/oM^ —  TRK/fjimmuts 


TTf/cmflf/rnw  spoRULOfOEz 


o/DEUM  < —  upwitrrvs  -« — 

J* 

stMNm^  rmicus 

VAONAL  nkRA^tTE 


EiKFUfiGUS 


Leptothrix  is  not  included  in  this  diagram  by  Dr.  Fox, 
though  he  considers  it  allied  to  Torula. 

These  difficult  experiments  consisted  in  growing  the  fungi 
in  saccharine  solutions  and  other  media,  carefully  excluded 
from  the  air  \  they  were  frequently  examined,  and  the  plants 
were  seen  to  pass  through  many  forms  generally  considered 
as  distinct.  As  in  such  experiments  great  exactitude  is  rightly 
demanded  before  implicit  faith  can  be  placed  in  the  results 
obtained.  Dr.  Fox  states  that  more  details  can  be  forthcoming, 
if  necessary.  Supposing  everything  correct — and  we  firmly 
believe  so  from  the  great  care  evidently  bestowed  on  his  ex- 
periments by  the  investigator,  and  from  what  he  says  in  the 
preface — absolute  proof  of  the  identity  of  these  fungi  is  given. 

There  is  only  one  fallacy  into  which  we  think  it  possible 
Dr.  Fox  may  have  fallen,  and  that  is,  the  mistaking  of  mnu 
larity  for  identity ;  we  are  reminded  of  this  by  figures  8, 10, 
11,  and  13,  of  plate  ii,  which  represent  the  results  of  an  ex- 
periment proving  that  Sarcina  can  be  produced  from  the 
aggregation  of  the  spores  of  Poenicillium.  These  quatemate 
aggregations  of  spores  certainly  present  some  similarity  to 
Sarcina ;  but,  if  correctly  figured,  scarcely  seem  to  be  iden- 
tical. It  is  possible,  though  by  no  means  proved,  that  Sarcina 
may  be  the  spores  of  a  fungus,  as  Mr.  Berkeley  observes, 
('  Gardener^s  Chronicle,  1857) — though  why  it  should  never 
develop  a  Mycelium  under  the  most  favorable  circumstances 
for  such  development  is  not  evident — but  that  every  quatemate 
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aggregation  of  spores  is  Sarcina^  does  not  follow ;  indeed^  that 
aggregation  has  anything  to  do  with  its  formation  is  very 
problematical. 

Many  of  the  diseases  (tinea)  have  been  made  to  produce 
one  another,  and  more  proof  of  this  kind  could  be  brought, 
but  Dr.  Fox  rightly  objects  to  turning  his  patients*  skins 
into  miniature  botanic  gardens. 

An  excellent  and  philosophical  theory  of  the  treatment  of 
tinea  in  accordance  with  the  views  propounded  concludes  the 
work. 

The  author  says  (preface,  p.  vi),  "  I  claim  for  my  facts  the 
character  of  trustworthiness,  since  everything  has  been  re- 
jected which  repeated  observation  has  not,  in  my  mind, 
shown  to  be  the  truth.*'  This  character  of  trustworthiness  is 
evidenced  throughout  the  treatise,  which  also  shows  unmis- 
takeably  the  great  care  and  research  bestowed  on  its  prepa- 
ration. We  hope  that  the  subject  will  not  be  considered  as 
exhausted,  but  that  the  appearance  of  Dr.  Fox's  book  will 
lead  to  further  observation  on  the  parasites  of  man,  both  by 
botanists  and  medical  men. 

We  may  mention  that  the  book  is  well  printed  and  got  up 
by  Mr.  Hardwicke,  and  that  only  two  misprints  were  observed 
by  the  writer  of  this  article. 
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A  Manual  of  Ophthalmoscopic  Surgery,     By  Jabez   Hogg. 
London:  ChurchiUs. 

Mb.  Hogg  was  one  of  the  earliest  English  writers  on  the 
advantages  and  uses  of  the  ophthalmoscope^  and  his  work  on 
the  application  of  that  instrument  to  diseases  of  the  eye 
has  deservedly  reached  a  third  edition.  It  does  not  come 
within  our  scope  to  criticise  a  work  like  this,  but  we  cannot 
forbear  our  commendation  of  those  portions  of  Mr.  Hogg's 
work  which  treat  of  the  microscopic  structure  of  the  eye. 
Whatever  value  the  ophthalmoscope  possesses  as  an  instru- 
ment which  enables  the  surgeon  to  look  quite  into  the 
interior  of  the  eye,  there  can  be  no  doubt  that  the  value  of 
this  instrument  has  been  greatly  enhanced  by  the  light  which 
microscopic  investigation  has  thrown  upon  the  minute  struc- 
tures of  the  eye.  Nay,  more,  we  believe  that  those  who  have 
been  best  trained  to  observe  with  the  microscope  will  be 
found  most  competent  to  use  the  ophthalmoscope.  Both 
instruments,  in  fact,  involve  the  same  general  principles  of 
optics,  and  by  both  the  observing  eye  is  helped  to  obtain  a 
more  accurate  knowledge  of  the  thing  observed.  It  is  very 
cvidelit,  from  the  way  in  which  Mr.  Hogg  has  treated  his 
subject  in  the  introductory  chapters,  that  he  has  approached 
the  study  of  the  ophthalmoscope  with  that  knowledge  of 
optical  principles  that  peculiarly  fits  him  to  be  an  instructor 
in  the  art  of  using  this  instrument,  and  wc  have  no  hesitation 
in  recommending  his  work  to  all  those  who  ai'c  anxious  to 
master  the  important  art  of  distinguishing  the  various  forms 
of  disease  that  are  indicated  by  the  state  of  the  interior  of 
the  eye.  The  work  is  illustrated  with  a  series  of  chromo- 
lithographs of  diseased  conditions  of  the  interior  of  the  eye, 
and  also  woodcuts  representing  the  microscopic  structure  of 
the  liquids  of  the  eye. 
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Das  Mikroskop,  vnd  die  mikroskopische  Technik ;  ein  Hand- 
buck  fvr  Arzie  und  Studirende.  {The  Microscope ,  and 
its  Mode  of  Application,  ^-c.)  By  Dr.  Heinrich  Fret. 
8vo,  Zurich,  1863,  pp.  472. 

A  WELL  got-up  and  imposing-looking  work  on  the  micro- 
scope has  lately  appeared  under  the  above  title,  which, 
however,  is  anything  biit  fully  expressive  of  its  contents. 
The  work,  in  fact,  consists  of  two  principal  divisions. 
The  first  156  pages  only  relate  to  the  instrument  itself, 
its  appurtenances,  and  the  various  methods  to  be  followed 
in  the  observation,  preparation,  and  preservation  of  objects; 
the  remainder,  except  the  last  22  pages,  is  simply  a  sort  of 
compendium  of  such  parts  of  histology  as  .may  be  useful  to 
the  medical  student.  The  last  22  pages,  which  are  num- 
bered consecutively  to  the  rest,  and  evidently  intended  to 
form  part  of  the  book,  contain  merely  lists  of  prices  of  the 
various  forms  of  instruments  constructed  by  all  the  more 
eminent  continental  and  English  makers  —  matters,  we 
should  conceive,  hardly  worthy  of  being  placed  in  the  body, 
as  it  were,  of  a  professedly  scientific  work,  though  useful 
enough  perhaps  to  the  student  who  may  be  in  search  of  an 
instrument,  and  at  a  loss  to  know  where  to  look  for  one 
suited  to  his  wants  or  means 

The  technical  part  of  the  book  appears  to  have  been  con- 
ceived with  the  same  design,  and  pretty  much  on  the  plan — a 
little  amplified  it  is  true — of  Dr.  Beale^s  excellent  'Microscope 
in  Clinical  Medicine,  and  How  to  Work  with  the  Micro- 
scope.^ 

(Considering  its  scope  and  objects,  the  work,  though  perhaps 
scarcely  called  for,  in  the  presence  of  so  many  others  of  the 
same  kind,  is  well  done,  and  contains  a  great  amount  of 
useful  information. 

The  seventh  section  or  chapter  is  particularly  full  upon  the 
subject  of  the  application  of  reagents  of  different  refractive 
power,  or  different  chemical  properties  in  the  examination  of 
objects  j  and  we  are  unacquainted  with  any  work  in  which 
these  matters  are  better  treated  of.  The  eighth  section  is 
devoted  to  colouring  matters ;  and  with  reference  to  this  we 
may  remark  that  Dr.  Frey  does  not  seem  to  be  acquainted  with 
the  peculiar  effects  of  magenta-dye  qn  the  blood-corpuscles, 
nor  of  tannic  acid  on  the  same  bodies. 

We  have  already  obseiTcd  that  the  book  is  well  got  up.  It 
u  beautifully  printed,  and  on  excellent  paper,  and  abundantly 
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illustrated  by  woodcuts;  but  we  cannot  avoid  remarking 
that  it  affords  the  most  glaring  instance  with  which  we  are 
acquainted  of  an  unscrupulous  method  of  swelling  the  bulk 
of  a  book,  and  of  adding  to  its  apparent  richness  of  illustra- 
tion, too  often  adopted  by  our  German  brethren  in  science. 
We  allude  to  the  incessant  and  perfectly  needless  repetition 
of  the  same  woodcut  in  diflFerent  places;  for  instance,  there  is 
a  large  cut  occupying  more  than  half  a  page,  representing 
merely  a  section  of  the  compound  microscope,  which  occurs 
three  times  on  nearly  as  many  pages,  viz.,  pp.  18,  22,  24; 
whilst  another  cut,  representing  in  two  places  (pp.  21  and  48) 
the  mode  of  arrangement  of  the  lenses  in  a  compound,  cor- 
recting objective,  does  duty  at  p.  59  for  Ilartnack^s  immersion- 
lens  I  A  large  figure  of  Hartnack^s  instrument  recurs  three 
times,  occupying  at  least  a  quarter  of  a  page  each  time ;  one 
of  M.  Nachet's  twice,  &c.,  &c.  In  the  histological  part  also 
the  same  figures,  and  some  at  any  rate  not  original  ones, 
recur  over  and  over  again.  A  section  of  the  gastric  mucous 
membrane  is  given  in  pp.  265  and  306;  one  of  a  Pcyer^s 
gland,  in  pp.  261  and  312,  &c.,  &c. ;  whilst  actually  on  oppo- 
site pages  (190  and  191)  is  tlie  same  little  woodcut  of  organic 
particles  in  urine,  both  in  sight  at  the  same  time.  This  is 
book-making  with  a  vengeance. 
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Boss's  New  Compressorinm. — Microscopists   who  have  suf- 
fered the  inconvenience   inseparahle  from  ordinary  forms 
given  to  a  compressorium,  will  thank  us  for  calling  their 
attention  to  an  enterely  new  pattern  devised  by  Mr.  Ross. 
It  consists  of  a  stout  plate  of  brass  (A)^  about  three  inches 
long,  having  in  its  centre  a 
piece  of  glass  like  the  bot- 
tom of  a  live  box.    This  piece 
of  glass  is  set  in  a  frame  (B), 
which  slides  in  and  out,  so 
that  it  can  be  removed  for 
the  convenience  of  preparing 
any  object   upon    it,   under 
water,  if  desirable.     The  up- 
per movable  part  D,  attached 
to  a  screw  motion  at  C,  is 

admirable  for  simplicity  and  

efficiency.  At  one  end  of 
the  brass  plate  A,  which 
forms  the  bed  of  the  instru- 
ment, is  an  upright  piece  of 
brass  (C),  accurately  grooved, 
so  as  to  receive  a  vertical 
plate,  to  which  a  downward 
motion  is  given  by  a  single 

fine  screw,  surrounded  by  a  spiral  spring,  which  elevates 
the  plate,  as  soon  as  the  screw  pressure  is  removed,  by 
turning  the  milled  head  the  reverse  way.  The  vertical  plate 
carries  an  arm  precisely  at  right  angles  to  its  own  plane,  and 
terminating  in  a  square  frame  (D)  capable  of  receiving  very 
thin  or  somewhat  thicker  glass,  according  to  desire.  This  is 
the  upper  part  of  the  compressorium,  and  the  exact  amount 
of  pressure  required  is  completely  under  command  by  the 
motion  of  a  single  screw.  The  arm  has  likewise  a  horizontal 
motion,  so  that  the  upper  plate  D  can  be  turned  completely 
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off  the  lower  one,  B.  Should  the  thin  upper  glass  be  broken, 
it  can  be  instantly  replaced,  as  no  cement  is  required.  It  is 
merely  needful  to  remove  the  fragments  and  slip  a  fresh  glass 
in.  We  do  not  know  any  compressorium  that  is  at  once  so 
accurate  and  so  easily  used.  It  often  happens  that,  on  ac- 
count of  the  trouble  of  an  ordinary  compressorium,  a  micro- 
scopist  simply  uses  a  slide  and  a  piece  of  covering  glass,  and 
finds,  when  too  late,  that  an  exact  means  of  regulating  the 
pressure  would  have  been  desirable.  With  Mr.  Ross's  new 
pattern  the  convenience  is  so  great  that  it  should  always  be 
employed  if  there  is  a  chance  of  the  screw  motion  being  ad- 
vantageous.— From  the  Intellectual  Observer  for  Oct.,  1863. 


Cheap  Lantern  Polariscope.— Mr.  Samuel  Highley,  the 
microscope  and  philosophical  instrument  maker  of  Green 
Street,  Leicester  Square,  has  just  introduced  an  arrangement 
that  has  long  been  a  desideratum  with  those  who  delight  in 
popularising  science,  namely,  a  polariscope  that  could  be 
used  in  conjunction  with  the  numberless  magic-lanterns  that 
are  now  scattered  over  the  kingdom  and  our  colonies,  with- 
out entailing  the  risk  and  trouble  of  sending  them  to  the 
optician  "  to  be  fitted  "  with  such  an  adjunct,  and  at  a  cost 
that  is  within  the  means  of  most  persons  who  indulge  in 
such  pursuits. 

Doubtless  most  of  our  readers  are  familiar  with  the  mag- 
nificent chromatic  phenomena  of  polarized  light,  too  seldom 
shown  in  our  lecture-rooms,  on  account  of  the  hitherto  costly 
character  of  the  apparatus  necessary  for  its  proper  display, 
though  frequently  shown  on  a  small  scale  in  microscopes  at 
soirees  and  on  our  drawing-room  tables.  All  who  have  seen 
such  instruments  will  readily  understand  how  beautiful  the 
effect  must  be  when  such  objects  are  projected  on  a  screen 
by  means  of  a  powerful  light. 

By  the  aid  of  the  polariscope  we  are  enabled  to  make  slices  of 
crystals,  homogeneous  in  aspect,  reveal  their  ^^  inner  nature/^ 
as  the  Germans  have  it;  so  that  by  the  characteristic  appear- 
ance of  the  rings  produced,  or  angle  between  the  optic  axes, 
we  are  enabled  to  determine  between  the  two  species  of  a 
mineral  which  may  be  identical  as  to  chemical  constitution. 
Thus,  if  two  fragments  of  crystal  came  into  our  hands,  by  a 
chemical  assay  we  might  find  that  each  consisted  of  carbonate 
of  lime ;  but  an  optical  examination  in  the  polariscope  would 
at  once  show  us  that  one  piece  was  the  species  calcite,  while 
the  other  was  arragonite;  the  former,  belonging  to  the 
hexagonal  system  of  crystallization,  being  characterised  by 
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a  single  (uni-axial)  system  of  prismatieally  coloured  rings, 
with  a  cross  in  the  centre,  clianging  from  bl^ck  to  white 
according  to  the  position  of  the  analyser ;  while  the  latter 
belonged  to  the  trimetric  system,  characterised  by  a  double 
(bi-axial)  system  of  rings,  grouped  like  a  figure  of  oo ;  and 
these  optical  diflferences  would  also  indicate  diflferences  in  the 
physical  properties  of  the  two  fragments,  such  as  their  hard- 
ness, specific  gravity,  cleavage,  fracture,  &c.  Then,  again, 
minerals  of  various  chemical  constitution  belonging  to  such 
crystalline  systems  as  exhibit  bi-axial  axes,  may  be  distin- 
guished by  determining  the  angular  value  between  the  centres 
of  the  two  systems  of  rings,  the  distance  between  the  cen- 
tres of  the  two  loops  in  the  figure  of  oo  form  being  greater 
in  some  species  that  in  that  of  others.  Thus,  the  extensive 
series  of  micas  are  now  arranged  into  a  few  groups  charac- 
terised by  the  angular  distance  between  the  centres  of  the 
bi-axial  rings.  But  the  most  gorgeous  eflFects  are  produced 
by  films  of  those  very  cleavable  minerals,  mica  and  selenite ; 
for  every  plate  of  a  given  thickness  having  a  definite  colour- 
value,  we  are  able  to  produce  an  indefinite  variety  of  colour- 
tints.  If  the  film  of  selenite  is  uniform  in  thickness,  it 
produces  an  even  tint ;  if  of  varying  thickness,  a  magnificent 
assemblage  of  colours  is  the  result. 


Taking  advantage  of  this  fact,  the  ingenious  optician  builds 
up  designs  of  various  pretensions  to  artistic  beauty,  from 
mere  stars  of  varied-colour  rays,  to  dying  dolphins,  groups 
of  flowers,  bunches  of  grapes,  and  Gothic  windows;   or, 
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descending  from  the  sublime  to  the  ridiculous — of  which 
these  designs  are  susceptible — a  baker  is  changed  into  a 
sweep ;  for  every  design  has  two  phases  of  colour,  one  being 
what  is  technically  termed  "  complementary  "  to  the  otiier, 
dependent  upon  the  position  of  the  analyser;  for  if  the  grapes 
appear  "  ruby  bright/'  by  rotating  the  analyser  a  quarter  of 
a  circle  they  change  to  green,  or  a  group  of  blue  flowers  to 
the  ^'sere  and  yellow  leaf."  But  these  chromatic  displays 
are  not  confined  to  mineral  structures ;  for  vegetable  bodies, 
such  as  tons  lea  mois,  one  of  the  starches,  shows  a  black  cross, 
similar  to  that  seen  in  calc-spar;  and  such  substances  as 
whalebone  and  rhinoceros-horn  present  the  most  gorgeous 
display  of  colour,  the  phenomena  being  dependent  upon 
varying  degrees  of  tension  in  the  structure  of  those  and 
similar  bodies. 

To  those  who  would  wish  to  make  themselves  familiar  with 
this  interesting  and  important  branch  of  physical  science, 
we  would  recommend  the  works  of  Woodward  and  Pereira, 
both  being  treated  in  a  popular  style. 

But  to  return  to  Mr.  Highley's  instrument,  figured  in  the 
annexed  woodcut.  The  various  parts  are  mounted  on  what 
the  inventor  calls  a  "gout-board  support ;''  the  upright  is 
fitted  with  an  adjustable  panel,  that  carries  a  bundle  of  glass 
plates  on  one  side  and  the  stage  and  power  on  the  other; 
this  allows  of  the  entire  arrangement  being  accurately  "  cen- 
tred" with  any  lantern  with  which  it  may  be  employed; 
when  adjusted,  the  panel  is  clamped  by  means  of  a  milled- 
head  screw.  The  "  bundle "  consists  of  such  a  number  of 
thin  glass  plates  as  will  give  a  bright  reflected  beam  of  polar- 
ized fight,  and  is  attached  to  the  panel  at  the  proper  angle 
for  producing  such  a  beam.  The  spring  stage  for  carrying 
selenite  designs,  unannealed  glasses,  pressure  and  heating 
clamps,  and  the  larger  objects,  is  formed  within  a  large  tube 
attached  to  the  front  side  of  the  panel ;  and  to  the  front 
of  this  is  screwed  a  spring  jacket,  within  which  slides  the 
power  and  stage  for  the  smaller  crystals  employed.  To  the 
front  part  of  the  base-board  an  adjustable  rod  is  fixed  that 
carries  the  analyser,  which  consists  of  a  large  prism,  made 
expressly  for  the  purpose  of  giving  a  large  and  pure  field  of 
colour,  the  absolute  field  attainable  being,  of  course,  dependent 
on  the  intensity  of  the  source  of  light  employed,  as  oil,  oxy- 
calcium,  oxy-hydrogen,  or  the  electric.  Provision  is  made 
for  rotating  both  the  smaller  and  larger  objects,  when  neces- 
sary  for  the  demonstration  of  certain  phenomena.  When 
selenite  designs  are  shown  on  the  screen,  the  crystal  power 
is  replaced  with  another  of  suitable  construction.     To  use 
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this  polariscope,  the  nozzle  is  placed  at  right  angles  to  the 
screen,  and  the  base-board  is  then  clamped  to  the  table. 
The  front  lenses  of  the  magic-lantern  are  removed,  the  con- 
densers only  being  employed,  and  the  source  of  light  moved 
till  a  beam  of  parallel  rays  is  produced ;  the  lantern-nozzle 
is  then  pointed  at  the  bundle  till  the  rays  are  incident  at  the 
polarizing  angle  {or  glass,  the  proper  direction  being  indicated 
for  the  uninitiated  by  a  white  line  marked  on  the  frame- 
work, the  right  adjustment  of  parts  being  further  indicated 
by  the  appearance  of  an  even  disc  of  light  upon  the  screen. 
A  design  is  then  inserted  in  the  large  stage,  its  lines  of  con- 
struction focussed,  the  analysing  prism  inserted  in  its  jacket, 
and  the  coloured  eflFect  produiUed  and  varied  either  by  the 
rotation  of  the  prism  or  the  rotation  of  the  design  or 
crystal. 

By  removing  the  panel  from  the  support  and  placing  it 
before  a  window,  with  nozzle  pointing  upwards,  and  adding  a 
suitable  power,  it  may  be  then  used  as  a  table  polariscope, 
or  the  light  of  a  reading-lamp  may  be  employed  as  the  source 
of  light. 

By  this  simplification  of  parts,  Mr.  Highley  is  enabled  to 
supply  an  instrument — which,  for  practical  purposes,  can 
hardly  be  surpassed  for  efiBciency — at  one  half  the  price  at 
which  the  gas  polariscopes  hitherto  constructed  have  been 
sold.  We  fancy  that  many  will  appreciate  this  attempt  to 
bring  a  costly  instrument  within  the  reach  of  experimentalists. 
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October  lith.lSQS. 
CnjLBLES  BnooKE,  Esq.,  President,  in  the  Chair. 

Db.  PiaoTT,  of  Ifalifixx,  aud  AV.  II.  B.  Hiiut,  Esq.,  were  bal- 
loted for,  and  duly  elected  members  of  tlic  Society. 

Mr.  Beck  read  a  paper,  being  a  dcccription  of  a  stand  for  a 
simple  microscope,  as  an  arrangement  for  using  the  magnifiers  with 
both  eyes. 

Kovemler  lltli,  1863. 

Chablbs  Bbooke,  Esq.,  Fresident,  in  the  Chair. 

W.  Vicary,  Esq.,  "W.  T.  Suffolk,  Esq.,  Wm.  Berry,  Esq.,  F. 
Walker,  Esq.,  Edward  Tyer,  Esq.,  J.  Browning,  Esq.,  Edward 
Wilkinson,  Esq.,  and  E.  Cowan,  Esq.,  were  balloted  for,  and  duly 
elected  members  of  the  Society. 

The  following  papers  were  read : — 

1.  **  On  the  genus  Bacteriastrum,*'  by  H.  S.  Lauder,  Esq. 

2.  "  On  Diatomacea),  Series  No.  11,"  by  Dr.  Greville. 

3.  "  On  the  Distribution  of  Nerves  to  the  Skin  of  the  Frog, 
with  Physiological  Remarks  on  the  Ganglia  connected  with  the 
Cerebro-spinal  Nerves,"  by  Dr.  Ciaccio. 

The  President  called  the  attention  of  the  meeting  to  the 
Quekett  Memorial  Fund,  lie  stated  the  object  of  the  fund 
to  be  the  award,  at  intervals,  of  a  medal  to  persons  producing 
papers  of  interest,  or  otherwise  forwarding  the  progress  of 
microscopical  science.  He  also  announced  that  the  list  of  sub- 
scribers was  still  open,  the  sum  subscribed  not  being  as  yet  ade- 
quate to  carry  out  the  object  proposed  with  eflficiency. 

Deccmher  0th,  1863. 

CnATiLES  Bbooke,  Esq.,  President,  in  the  Chair. 

Charles  Robinson,  Esq  ,  and  John  Jordan,  Esq.,  were  balloted 
for,  and  duly  elected  members  of  the  Society. 

Pr.  L.  Beale  read  a  paper  "  On  the  Blood-corpuscles,*' 
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PRESENTATIONS  TO  THE  MICROSCOPICAL  SOCIETY, 
1863. 

October  \Ath,  1863. 

Presented  hy 

Figures  of  the  Structure  of  Invertebrate  Animals,  by 

Robert  Garner,  Esq.,  E.L.S.  .  .  .  The  Author. 

Ilunterian  Oration,  delivered  at  the  Royal  College  of 

Surgeons,  by  G.  Gulliver,  Esq.,  F.R.S.  .  .  Ditto. 

Researches  on  the  Development  of  the  Spinal  Cord  of 
Man,  Mammalia,  ana    Birds,    by   Dr.  Lockhart 

Clarke     .....  Ditto. 

International  Exhibition,  Jurors'  Report,  Class  XIII.  .  F.C.S.Roper,Esq. 

Synopsis  of  the  Geology  of  Durham  and  part  of  Nor- 
thumberland, by  R.  House,  Esq.,  &  J.W.  Kirby,  Esq.  The  Authors. 

The  Popular  Science  Review,  Nos.  8  and  9    .  .  The  Editor. 

The  Intellectual  Observer,  Nos.  18  to  21        .  .  Ditto. 

Quarterly  Journal  of  the  Geological  Society,  No.  75       .  The  Society. 

The  Canadian  Journal,  Nos.  45  and  46  .  .  Ditto. 

Transactions  of  the  Tyueside  Naturalists'  Field  Club, 

Vol.  VI,  Part  1       .      .         .  .  .  Ditto. 

Smithsonian  Report,  1861  .  .  .  Ditto. 

Boston  Journal  of  Natural  History,  Vol.  VII.  .  Ditto. 

Proceedings  of  the  Boston  Natural  History  Society,  1862  Ditto. 

Micro-photograph  taken  by  Mr.  Davis,  Cornhill  .  E.  G.  Lobb,  Esq. 


November  Wth, 

Quarterly  Journal  of  the  Geolojjical  Society,  No.  76  .  The  Society. 

Proceedin";s  of  the  Linnean  Society                .  .  Ditto. 

Bulletins  des  stances  de  la  classe  des  sciences  ,  Ditto. 

Annuairc  de  TAcaddmie  Royale,  1863            .  .  Ditto. 

Intellectual  Observer,  No.  22         .                .  .  The  Editor. 

Journal  of  Photography,  No.  201   .                .  .  Ditto. 

The  Annals  and  Magazine  of  Natural  History,  Nos.  67 

to  71      .                              .               .  .  Purchased. 


December  9th. 

Intellectual  Observer,  No  23         . 

The  Canadian  Journal,  No.  47       . 

Photographic  Journal,  No.  139 

Journal  of  Photography,  Nos.  202  and  203     . 

Annals  and  Magazine  of  Natural  History,  No.  72 

On  the  Cotton-fibre,  and  on  the  Manner  in  which  it 
Unites  with  Colouring-matter,  by  Walter  Crum, 
Esq.,  F.R.S.,  and  36  Microscopic  Slides  from  which 
the  Drawings  for  the  Plates  were  taken 


The  Editor. 

Ditto. 

Ditto. 

Ditto 

Purchased. 


The  Author. 
W.  G.  Searson,  Curator, 
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LiTEBAET   AND   PHILOSOPHICAL  SOCIETY,   MANCHESTER. 
MICROSCOPICAL   SECTION. 

Annual  Meeting,  May  l%th,  1863. 
A.  0-.  Latham,  Esq.,  in  the  Chair. 

The  annual  report  of  the  section  for  session  1862-63  was 
read,  and  ofl&cers  appointed  for  the  ensuing  session. 

A  communication  on  "  The  Structure  of  the  Cotton  Fibre,"  by 
Mr.  Charles  O'Neill,  F.C.S.,  was  then  read,  in  which  the  author 
states  that  chloride  of  zinc,  as  neutral  as  it  could  be  made  by 
digesting  with  metallic  zinc,  and  also  diluted  sulphuric  acid,  would, 
under  fovorable  circumstances,  exhibit  all  the  phenomena  de- 
scribed by  the  author  in  his  first  communication.  Chloride  of 
zinc,  however,  required  to  be  heated  to  its  boiling-point,  and 
sulphuric  acid  appeared  very  capricious  in  its  action.  The  ap- 
pearances produced  by  these  reagents  lead  him  to  the  same  con- 
clusions with  regard  to  the  structure  of  cotton ;  but  he  is  more 
decidedly  of  opinion  than  he  was  before,  that  the  so-called  medul- 
lary matter  is  in  reality  a  shrunk  membrane  similar  in  appear- 
ance to  the  membrane  in  dried  quills.  Finding  that  all  known 
solvents  of  cotton  gave  the  same  appearances,  Mr.  O'Neill  tried 
the  action  of  splvents  on  gun-cotton,  and  found  a  further  confir- 
mation in  the  action  of  ether  upon  it. 

It  is  well  known  that  there  art  two  modifications  of  gun-cotton, 
one  soluble,  the  other  insoluble  in  ether;  but  the  author  finds 
three  varieties — (1)  soluble  in  ether,  but  insoluble  in  ammoniuret 
of  copper;  (2)  insoluble  in  ether,  but  soluble  or  dilutable  in 
ammoniuret  of  copper ;  and  (3),  perfectly  unacted  upon  either 
by  ether  or  ammoniui'et  of  copper.  Operating  on  the  first  variety 
on  the  stage  of  the  microscope  with  ordinary  ether,  it  is  almost 
instantly  dissolved,  with  no  evidence  of  structure,  until,  after  a 
while,  careful  observation  shows  some  remains  of  spiral  vessels. 
By  gradually  diluting  the  ether  with  alcohol,  the  action  is  slackened 
until  a  point  is  arrived  at  when  exactly  the  same  phenomena  are 
produced  as  bv  the  copper  solution.  About  two  thirds  ether  and 
one  third  alcohol  was  found  to  be  a  suitable  mixture ;  but  this 
will  evidently  vary  with  different  preparations. 

Mr.  O'Neill  considers  the  number  of  turns  of  one  spiral  to  be 
certainly  not  greater  than  from  1100  to  1300  in  the  inch,  and 
generally  much  less  than  this,  the  mean  of  many  countings  run- 
ning between  600  and  700  for  the  contracted  fibre. 

Mr.  A.  G.  Latham  made  the  following  communication : — 

It  may  be  remembered  that  some  few  months  ago  I  proposed  to 
this  section  as  a  subject  for  discussion,  "The  Causes  of  the 
Metallic  Lustre  of  the  Scales  on  the  Wings  of  certain  Moths.'* 

I  then  suggested  that  the  metallic  markings,  and  lustre  of  the 
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scales  themselves  forming  these  markings,  are  consequent  on  the 
&ct  of  the  scales  containing  a  particular  pigment  or  colouring 
matter,  while  other  memhers  thought  it  might  proceed  solely 
from  light  reflected  from  the  irregular  surfaces  of  tne  scales. 

On  examining  lately,  by  transmitted  light,  the  wings  on  one 
of  the  clear-winged  moths — Sesia  tipuUformU — I  found  on  the 
transparent  portion  of  the  wing,  ana  in  addition  to  the  markinfi;8 
on  the  wing,  certain  other  scales  of  battledore  form,  and  perfecuy 
transparent. 

An  examination  with  a  higher  power  showed  these  scales  to  be 
highly  striate,  and,  therefore,  in  the  most  proper  condition  for 
pioducinfi^,  according  to  the  adyocates  of  the  theory  I  oppose* 
metallic  lustre  and  metallic  markings ;  and  that  they  are  in  a 
condition  to  produce  these  effects,  were  the  theory  correct,  is 
further  shown  on  examination  by  reflected  light — when,  as  might 
be  expected  from  the  markings,  the  scales  are  most  beautifuUy 
opalescent,  but,  wanting  internal  pigment,  give  out  no  metallic 
markings  on  the  wing,  and  a  strong  proof  is,  therefore,  given  in 
£iivour  of  the  theory  oroached  by  me. 

Ordinary  Meeting,  October  19^A,  1868. 
Professor  W.  C.  Williahsok,  F.B.S.,  in  the  Chair. 

The  following  paper  "  On  Transparent  Injections,"  by  Messrs. 
J.  G.  Dale,  E.C.S.,  and  Thos.  Davies,  was  read  by  the  Secretary. 

After  enumerating  the  various  desiderata  of  a  transparent  in- 
jecting fluid,  it  was  observed  that  soluble  colouring  matters  failed 
to  fu^  them,  owing  to  the  action  of  endosmos,  causing  them 
merely  to  dye  the  t£sue  sought  to  be  injected.  This  defect  is 
shown  to  be  remedied  by  the  use  of  insoluble  colouring  matters  in 
an  exceedingly  fine  state  of  subdivision,  which  can  only  be  pre- 
pared by  precinitation  under  constant  asfitation,  and  the  following 
recipe  is  stated  to  succeed  admirably,  snowing  vessels  of  7A7  of 
an  inch,  with  a  clear  outline  even  under  a  ^  objective,  without 
any  grain  or  extravasation  of  the  colouring  matter : — 

Take  180  grains  best  carmine,  \  fluid  oz.  ammonia,  com.  strength, 
SG  0*92,  or  15  degrees  ammonia  meter,  3  to  4  oz.  distilled  water. 
Put  into  a  small  flask,  and  allow  to  digest  without  heat  24  to  86 
hours,  or  until  the  carmine  is  dissolved.  Then  take  a  Winchester 
quart  bottle,  and  with  a  diamond  mark  upon  it  the  spot  to  which 
16  oz.  of  water  extend.  The  coloured  solution  must  then  be 
filtered  into  the  bottle,  and  to  this  pure  water  must  be  added  until 
the  whole  is  equal  to  16  oz.  Next  dissolve  600  grains  in  potash 
alum  in  about  10  fluid  oz.  of  water,  and  add  to  this  under  constant 
boiling  a  solution  of  carbonate  of  sodium,  until  a  slight  permanent 
precipitate  is  produced.  Filter  and  add  water  up  to  16  fluid  oz. 
Boil,  and  add  this  solution  while  boiling  to  the  cold  anunoniacal 
solution  of  carmine  in  the  Winchester  quart,  and  shake  vigorously 
for  a  few  minutes.  A  drop  now  placed  upon  white  filtering  paper 
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should  show  no  colouring  ring ;  should  it  do  so,  the  whole  must 
be  rejected.  Supposing  the  precipitation  to  be  complete  or  very 
nearly  so,  shake  vigorously  for  half  an  hour,  and  auow  to  stand 
till  quite  cold ;  the  shaking  must  then  be  renewed,  and  the  bottle 
filled  up  with  cold  water. 

After  allowing  the  precipitate  to  settle  for  a  day,  draw  off  the 
dear  supernatant  fiuia  witn  a  syphon.  Bepeat  the  washing  till 
the  dear  fluid  giyes  little  or  no  predpitate  with  chloride  of  banum. 
So  much  water  must  be  left  with  the  fluid  that  at  last  it  must 
measure  40  fluid  02.  Eor  the  injection  fluid  take  24  os.  of  the 
aboTe  coloured  fluid,  and  8  02.  of  good  gelatine,  allow  these  to 
remain  together  all  night,  then  dissolye  by  the  heat  of  a  water 
bath,  after  which  it  should  be  strained  through  fine  muslin.  On 
injecting,  the  ordinary  precautions  for  a  gelatine  injection  are 
alone  necessary. 

Profbssor  Williamson  stated  that,  owing  to  the  imezpeoted 
absence  of  his  esteemed  friend,  Mr.  Sidebotham,  he  had  been 
suddenly  called  upon  to  siye  the  members  of  the  sodety  an 
address  at  the  opening  of  the  session*  With  so  short  a  warning 
it  was  not  an  easy  task ;  still,  as  a  few  stimulating  words  might 
lead  to  extra  exertion,  he  would  make  a  few  remarks  on  the 
nresent  position  of  the  microscopic  observers.  Their  numbers  in 
Manchester  Yfere  necessarily  small  compared  with  London.  Per- 
haps there  were  not  twenty  microscopists  in  this  city  really  at 
work;  few  were  able  to  devote  the  time  to  the  energetic  and 
laborious  efforts  which  original  investigation  requirec^  and  of 
these  fewer  had  the  talent  or  even  the  ambition  to  undertake  what 
requires  weeks,  months,  nay,  often  years  of  arduous  toil.  The 
hindrances  are  increased  by  the  fact,  that  there  is  rarely  a  definite 
end  su&dently  certain  of  attainment  in  the  way  of  a  new  dis- 
covery, calculated  to  repay  the  expenditure  of  labour. 

Hence,  in  a  small  sodety  like  ours,  we  cannot  expect  great  or 
brilliant  results.  But  further,  the  present  is  not  an  epoch  like 
that  when  Ehrenberg  revolutionised  an  entire  branch  of  science, 
or  when  Grew  laid  the  foundations  of  vegetable  physiology,  and 
Malpighi  that  of  the  animal  kingdom.  These  men  revealed  en- 
tirely new  fields  of  inquiry.  But  though  no  such  new  worlds  of 
histology  are  opened  out  to  us,  there  are  such  a  multitude  of 
secondary  details  requiring  elucidation,  that  we  cannot  take  up  a 
plant  or  insect  without  stumbling  upon  a  multiplicity  of  problems 
awaiting  investigation.  One  sbrewd  observer,  when  eating  his 
orange,  discovers  upon  them  some  brown  scales.  He  follows  up 
the  inquiry  they  suggest,  and  ihe  result  is  an  elaborate  paper  on 
the  coccus  of  the  orftnge* 

E^en  where  members  are  not  prepared  for  original  researches 
they  still  may  do  excellent  service  by  examining  the  ground  gone 
over  by  other  men,  whose  views  require  corroboration  before  their 
somewhat  startling  conclusions  can  be  unhesitatingly  received. 
He  would  refer  to  such  inquiries  as  Dr.  Hicks's  on  the  conversion 
of  the  protoplasm  of  the  Volvox  into  free-moving  Amceb®,  and  to 
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those  of  Dr.  Balbiani  on  the  sexualitj  of  the  Polygastrica,  as 
illustrationB.  These  researches  require  re-ezamination  and  further 
confirmation ;  and  whilst  the  lafcter  would  give  the  results  attained 
a  fixed  place  in  scientific  annals,  their  rejection,  should  they  proTe 
erroneous,  would  remove  stumbling-blocks  out  of  the  way.  In 
fact,  all  discoveries  required  careful  reinvestigation.  Observers 
were  often  too  sanguine,  and  drew  large  inductions  firom  smcdl 
and  defective  data,  and  this  work  of  supervision  was  one  in  which 
our  members  might  successfullj  engage.  He  also  thought  it 
desirable  to  warn  the  members  against  the  contractincj  tendencies 
of  minute  microscopic  research  as  opposed  to  philosophic  breadth. 
If  men  limit  their  ambition  to  resolving  the  small  markings  of 
diatoms,  apart  from  the  great  physiological  questions  to  which 
they  bear  relation,  they  wUl  inevitably  succumb  to  this  paralysing 
infiuence.  They  must  be  careful  not  to  lose  themselves  in  the 
mere  examination  of  details,  but  to  keep  in  view  that  the  discovery 
of  general  laws  should  be  their  object,  to  the  attainment  of  which 
the  former  was  only  a  means.  Mere  details  were  useful,  but  to 
limit  our  attention  to  them  crippled  the  intellect,  and  rendered 
it  unable  to  combine  them  and  trace  out  their  connection  with 
general  laws.  It  was  by  keeping  the  attention  fixed  on  this  higher 
object  that  placed  our  most  di8tin^;uished  histologists  on  the 
pedestals  thev  now  occupy  •  and  as  it  is  the  duty  of  every  man 
to  do  what  he  does  in  the  best  manner  he  can,  it  behoves  all 
members  to  keep  this  lofty  aim  carefully  in  view. 

The  results  would  then  not  only  advance  science  and  benefit 
their  fellow-men,  but,  if  worldly  fame  were  their  object,  they 
would  reap  it  in  the  fullest  measure  to  which  they  were  entitled. 


November  Vlth,  1863. 

A  paper  was  read  "  On  an  Apparatus  for  Measurinff  Tensile 
Strengths,  especially  of  Fibres,"  by  Mr.  Charles  O'Neill,  F.C.S. 

In  the  sketch,  A  is  a  cylindrical  metallic  vessel  to  hold  water,  and 
provided  with  a  cock,  C.  B  is  a  hollow  cylinder  of  glass  or  metal, 
closed  at  the  lower  end,  and  so  weighted  as  to  float  vertically  in 
stable  equilibrium  with  a  portion  out  of  the  water;  upon  its 
upper  end  a  hook  or  clamp  to  hold  the  fibre  is  fixed.  I)  is  a  fixed 
support,  with  another  hooK  or  clamp  to  hold  the  other  end  of  the 
fibre.  E  is  a  lever  with  a  long  and  short  arm,  the  long  arm  pass- 
ing over  the  scale  Q-.  H  is  the  table  or  support,  and  B  is  a  vessel 
into  which  water  drawn  from  A  is  received.  When  using  the  ap- 
paratus it  is  nearly  filled  with  water,  and  the  fibre  to  be  tested  is 
properly  secured  to  the  fastenings  on  B  and  D,  then  drawn  taut, 
water  is  now  allowed  to  flow  slowly  from  C  until  the  fibre  breaks. 
The  quantity  of  water  drawn  off  is  ascertained,  and  from  it 
the  strain  put  upon  the  fibre  calculated.  The  indications  of  the 
long  arm  of  the  Jever  are  also  noted  in  order  to  show  the  ttretchi 
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and  also  to  give  the  elements  for  a  correction  to  be  made  upon  the 
quantity  of  water  drawn  off. 

Stops  and  guides,  not  shown  in  the  sketch,  serve  to  keep  the 
floating  cylinder  off  the  sides  of  the  vessel,  and  prevent  it  falling 
too  far  upon  the  rupture  of  the  fibre. 


The  principle  upon  which  the  apparatus  works  is  so  simple  that 
it  hardly  requires  explanation.  At  the  beginning  of  the  operation 
the  weight  of  the  tube  is  wholly  supported  by  the  water ;  by  draw- 
ing off  the  water  the  support  is  very  gently  removed  and  the  weight 
thrown  upon  the  fibre;  The  relation  between  the  actual  weight 
put  upon  the  fibre  and  the  weight  of  water  drawn  off  will  vary 
lor  every  different  dimension  of  the  containing  vessel  and  floating 
cylinder,  but  in  regularly  shaped  vessels  it  will  always  be  in  the 
direct  ratio  of  the  sectional  areas  of  the  floating  vessel,  and  the 
difference  between  this  and  the  sectional  area  of  the  containing 
vessel,  i.  e,  in  cylindrical  vessels  the  sectional  area  of  the  ring  of 
water  surroundmg  the  floating  cylinder. 

In  the  apparatus  brought  down  for  illustration  and  actuaUy  in 
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use  by  the  writer,  there  were  three  floating  cyKiiders,  whose  sec- 
tional areas  bore  the  following  ratios  to  the  ring  of  water  by 
measurement : 

Large  cylinder 1  :       0*926 

Memum  cylinder 1:    20*610 

Smaller  cylinder  1:  492*6 

In  actually  testing,  by  means  of  a  chemical  balance,  the  relation 
between  the  weights  of  water  drawn  off  and  the  weights  put  upon 
a  fibre,  the  following  numbers  were  found : — 

Large  cylinder  . . .       0*926  gr.  water  =  1  gr.  strain. 
Medium  cylinder    21 09    gr.      „      =:  1  gr.        „ 
Smaller  cylinder    476*  10    gr.      „     =1  gr.        „ 

The  large  discrepancy  in  the  case  of  the  smaller  cylinder  is  owing 
to  the  difficulty  of  measuring  it  correctly ;  its  sectional  area  was 
computed  to  be  0*001989  inch. 

This  apparatus  has  several  advantages :  the  strain  is  put  on  in 
the  most  gradual  manner,  without  jerks  or  shocks ;  it  can  be  put 
on  at  any  rate  per  minute  or  hour,  and  there  is  hardly  any  assign- 
able limits  to  either  its  power  or  delicacy.  By  the  smaller  float- 
ing cylinder  a  strain  of  0*0002  grain  can  be  measured,  and  by  in- 
creasing the  size  of  the  apparatus  a  strain  of  a  hundred  tons  could 
be  put  on  with  the  most  perfect  gradation. 

Mr.  O'Neill  also  read  a  paper,  entitled  **  Experiments  and 
Observations  upon  Cotton." 

(1)  The  autlior  began  to  make  experiments  upon  the  chemis- 
try of  cotton-dyeing,  but  found  himself  compelled  to  abandon  ex- 
periments upon  manufactured  cotton,  and  to  come  down  to  the 
primary  fibre  or  hairs  of  cotton. 

(2)  He  has  made  very  numerous  experiments  upon  seventeen 
samples  of  cotton  supplied  to  him  from  reliable  sources,  and  com- 
pared their  physical  and  chemical  properties. 

(8)  He  has  given  about  400  experiments  upon  the  length  of 
cotton-hairs,  measured  separately  by  a  simple  process,  which  he 
fully  described,  and  exhibited  a  diagram  upon  an  enlarged  scale, 
showing  the  mean,  maximum,  and  minimum  lengths  of  the  seven- 
teen qualities  of  cotton  experimented  upon.  The  table  below  is  a 
risum^  of  the  experiments,  but  the  author  furnishes  it  in  this  ab- 
stract with  the  caution^  that,  taken  apart  from  the  detailed 
measurements  as  given  in  the  full  paper,  it  may  give  rise  to  incor- 
rect conclusions. 

Longest  Mean       Shortest 

NAME.  Price.  Dale.  Fibre.  Length.       Fibre. 

in.  in.  in. 

Sea  Island  Edisto 26d.  ...Dec.,  I860.. .2*00 1*680 1*35 

Sea  Island 54d.  ...Mar.,  1863... 1*95 1*501 110 

Queensland  Cotton  1*80 1*475 1*20 

Sea  Island ..16d.  ...Dec,  I860.. .2*05 1*4*4 1*10 

Egyptian    9id.  to  9id.      ,,    ...1-55 1*252 0*95 

Egyptian  (fair)  22d.  ...Mar.,  1863. .,1-50 1185 0*85 
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Longest         Mean       Shortett 
NAME.  Price.  Date.  Fibre.         Length.       Fibre. 

iu.  in.  in. 

Maranbam 1-40 1-220 0  95 

Benquella 1-50 1177 0-85 

Peniambuco  23d.... Mar.,  1863... 1-50 1-1G75  ...0-75 

Maranham 8id....I>ec.,  1860...r35 M27 085 

Mobile   OJd....Dec.,  I860.. .1-20 1035 0*75 

Orleans  74d....Dec.,  1860...1-25 1002 070 

Upland  Cid....Dec.,  1860...1-20 09925  ...O'SO 

Orleans  (good  middling)  224d....Mar.,  1863.. .1-15 0-970 0*85 

Surat  (fair  Dhollerah)  17fd... -Mar.,  1863... 1*15 0-9425  ...0  75 

Surat  (Dhollerah) 5id....I)ec.,  1860. ..1*10 0-925 0-55 

Surat  (middling  Complah)    ...15d.  ...Mar.,  1863... 105 0905 070 

(5)  The  author  has  determined  the  tensile  strengths  of  the 
hairs  of  the  various  qualities  of  cotton  by  means  of  the  apparatus 
described  in  the  previous  abstract,  and  has  given,  in  a  series  of 
tables,  the  breaking  weights  in  grain  of  every  hair  tested,  with  re- 
marks upon  them.  The  following  table  gives  the  mean  and  maxi- 
mum  strengths  of  the  hairs ;  but,  like  the  preceding  table,  it 
ought  not  to  be  taken  apart  from  the  detailed  tables,  where  the 
particulars  of  the  breaking  of  about  twenty  hairs  of  each  kind  of 
cotton  are  given : 

Mean.  ^Maximum 

Grains.  Grains. 

Edisto  Sea  Island 839 1425 

Sea  Island  (good  quality) 90*0 1320 

Benquella  100*6 2188 

Sea  Llaud  Cottou „ 102*6 203*0 

Uplands 1045 212-6 

Surat  (fair  Dhollerah)  105*8 215*5 

Maranham 107*1  187*2 

Egyptian  (fair) 1080 157*9 

Mobile   118*8 172*3 

Egyptian    127*2 1910 

Orleans  139*7 289*4 

Pernambuco  140*2 251*1 

Surat  (Dhollerali) 141-9 236*6 

Maranham  (good  middling)  142-9  242*4 

Queensland    147*6 246*2 

Orleans  (good  middling)   117*7 264-0 

Surat  (middling  Comptah)    163-7 280*2 


West  Bjiiquton  Micboscopical  Club.  * 

November  2Brd,  1863. 

Dr.  "William  Addison,  F.B.S.,  President,  in  the  Chair. 

Members  and  visitors  present : — Drs.  Halifax,  Kebbell,  Dawson, 
ITuinby,  Pearce,  Cobbold  (of  the  Middlesex  Hospital),  and 
jNIcBsrs.    Oldham,   Murray,    Maiden,    and    Hcpnah    (Honorary 
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Mr.  J.  Jardine  Murray,  F.E.C.S.B.,  called  the  attention  of  the 
meeting  to  the  importance  of  the  subject  of  human  and  animal 
parasites,  and  adverted  especially  to  the  particular  viscera  in 
which  the  Entozoa  were  most  frequently  found.  He  said,  that 
our  knowledge  of  their  structure  and  development  could  only  be 
extended  by  microscopic  research,  combined  with  the  adoption  of 
the  experimental  method  of  breeding  worms,  which  was  several 
years  ago  introduced  by  Dr.  Kuchenmeister.  He  had  enjoyed 
an  opportunity  of  witnessing  the  results  of  some  of  these  ex- 
periments during  his  residence  at  Edinburgh.  He  also  alluded 
to  the  employment  of  micro-photography,  and  pointed  to  the 
illustrations  (by  Dr.  Halifax)  on  the  table,  as  affording  admirable 
portraits  of  some  of  the  most  remarkable  characters  presented 
by  the  Cestoda.  He  congratulated  the  club  on  the  variety  and 
value  of  the  specimens  collected  together  for  inspection  that 
evening,  and  proposed  that  they  should  endeavour,  if  possible, 
to  verily  the  existence  of  nerve-fibres  in  the  Nematoda.  In  this 
view,  he  had,  with  the  assistance  of  his  friend  Dr.  Cobbold,  that 
afternoon  removed  some  fresh  living  examples  of  Atoaria  mystax 
from  a  cat,  and  he  had  also  procured  a  large  number  of  active 
Nematodes  (belonging  to  the  genus  Ophiostoma)  from  the 
stomachs  of  two  dog-fishes.  In  conclusion,  he  requested  Dr. 
Cobbold  to  offer  a  few  words  of  explanation  respecting  the 
various  microscopic  preparations,  specimens  of  Entozoa  preserved 
either  in  spirit  or  in  carbolic-acid  solutions,  and  also  as  regards 
the  original  illustrations  which  he  had  been  so  good  as  to  contri- 
bute that  evening. 

Dr.  Cobbold,  f'.L.S.,  reverted  to  the  pleasure  and  profit  he  had 
derived  from  attendance  at  the  meetings  of  the  club  on  previous 
occasions,  and  proceeded  to  give  a  general  account  of  the  most 
recent  discoveries  in  entozoology,  many  of  which  were  illustrated 
by  the  specimens  he  had  brought  with  him,  and  more  particu- 
larly by  that  portion  of  them  which  had  been  presented  to  him 
by  rrofessor  Leuckart,  of  Giessen.  Amongst  the  microscopic 
preparations  there  were  also  several  interesting  specimens  for 
which  he  was  severally  indebted  to  the  kindness  of  Dr.  Weinland 
(of  Frankfort),  Mr.  Lubbock,  E.E.S.,  Dr.  Mcintosh  (of  Perth), 
Mr.  Hulke,  E.E.C.S.,  Dr.  Lankester,  E.E.S.,  and  to  Mr.  Murray. 

"  The  question  as  to  the  existence  of  a  true  nervous  system  m 
Nematoda,"  he  remarked,  **was  one  which  could  not  be  said  to 
be  decided,  notwithstanding  the  very  positive  statements  of  cer- 
tain recent  observers,  including  Mr.  Bastian.  The  various 
memoirs  of  Dr.  Anton  Schneider — an  abstract  of  one  of  which 
was  recently  given  by  Mr.  Busk,  in  the  *  Quart.  Jour.  Micro. 
Science,'  No.  XI,  N.S.,  p.  197— might  at  first  appear  miite  con- 
clusive, and  in  favour  of  the  existence  both  of  a  peripheral  and 
a  central  nerve-system ;  but,  on  the  other  hand,  we  found  an  ex- 
cellent observer.  Dr.  C.  J.  Eberth,  of  Wiirzburg,  who  is  probably 
equally  well  acquainted  with  the  cellular  and  filamentary  tissues 
represented  to  be  true  nerve-structures,  altogether  at  variance 
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with  Schneider,  and  expressing  his  sincerest  doubts  as  to  whether 
these  so-called  nerves  and  ganglia-ceUs  had  anything  whatever 
to  do  with  a  genuine  nervous  system  (see  his  *  iJntersuchungen 
uber  Nematoden,'  s.  10).  The  large  granular  cells  observed  by 
Max  Schultze  in  the  neighbourhood  of  the  CBSophagus  in  Enoplus, 
and  the  more  marked  structures  described  by  Leuckart,  as  a 
central  nerve-system  in  Triohocephalus  Jiominis  and  Trichina 
spiralis^  were  not,  in  Eberth's  opinion,  true  nervous  elements." 
For  his  own  part,  he  must  admit  that  he  had  all  along  regarded 
the  lateral  Imes  of  Nematoda  as  representing  a  peripheral  nerve- 
system  ;  but  it  could,  not  be  denied  that  the  histolog;ical  elements 
were  very  different  from  those  ordinarily  presented  by  the  nerve- 
cords  and  ganglia  of  animals  higher  in  the  scale  of  organization. 

The  following  parasites  were  then  exhibited  by  Dr.  Cobbold : 

Sexually  mature  human  parasites. — Fasciola  hepatica;  Distoma 
lanceolatum;  J),  heterophyes ;  BilharzuB  hamatobia;  Ascarit 
lumbricoides ;  A.  mystax ;  TricJtocephalus  dispar ;  Trichina 
spiralis;  Oxyuris  vermicularis  ;  Tania  solium;  T  mcdio-canellata ; 
T,  marginata ;  T.  echinococcus ;  T  nana ;  T,  elliptica ;  Bothrio- 
cephalus  latus ;  and  B.  cordatus. 

Larval  human  entozoa. — Oysticercus  cellulosa;  meazle  of  T. 
mediO'Canellata ;  Cyst  tenuicollis;  hydatids  and  scolices  of  T, 
echinococcus ;  embryos  of  Trichina  ;  young  of  Dracunculus  ;  and 
embryos  of  Oxyuris;  and  also  the  so-called  Pentastoma  denticula- 
turn,  which  is  not  strictly  referable  to  the  class  of  helminths. 

Adult  animal  parasites. — Distoma  varicum  ;  J),  compactum  ;  D. 
constrictum;  D.  clavigerum;  D,  coronarium;  D.  Boscii;  Tricho- 
cephalus qffinis;  Spherulariabomhi;  Ascaris  megalocephali ;  A.oscu* 
lata;  A,  capsularia;  A,  retusa;  Trichosoma  longicolfe;  Strongylus 
paradoxus;  Echinorhynchus  proteus ;  JE,  porrigens ;  E,  anthuris  ; 
Tania  pusilla ;  Tcucumerina;  T.uncinata;  T.canurus;  Tfar- 
ciminalis;  T.serrata;  Diphyllobothrium  stemmacephalum ;  and  of 
the  acarine  genus  Pentastoma,  P.  ttmioides  and  P.  multicinctum. 

Larval  forms. — Oysticercus  fasdolaris  ;  O,  pisiformis  ;  O.talpa; 
Ccenurtis  cerehralis;  scolex  of  Tetrarhynchus  reptans,  and  of 
another  species ;  and  various  Echinococci. 

The  Hon.  Sec,  Mr.  Hennah,  also  exhibited  a  male  Strongylus 
(probably  S,  spiculatus)  from  the  common  goose;  and  Dr.  Daw- 
son showed  specimens  of  Echinococcus  heads  taken  from  an 
hydatid  in  the  numan  orbit. 

The  living  Nematodes  procured  by  Mr.  Murray  were  carefully 
examined,  but  the  members  were  not  satisfied  that  the  microscopic 
appearances,  presented  within  the  lateral  canals,  were  referable  to 
true  nervous  elements. 

At  the  conclusion  of  the  meeting,  the  president  expressed,  on 
behalf  of  himself  and  the  members,  his  fiianks  to  Dr.  Cobbold 
for  the  loan  of  the  above-mentioned  specimens,  selected  from  his 
cabinet,  and  also  for  the  explanations  he  had  so  efficiently  given. 
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SOUTHAMPTOK  MiOBOSCOPIOAL   SOCIETT. 

The  annual  soirSe  of  this  association  was  held  at  the  Hartley 
Institution  on  Tuesday  evening,  Dee.  15th.  There  were  about  six 
hundred  ladies  and  gentlemen  present,  by  invitation  from  the 
committee  of  management.  The  arrangements  were  such  as  met 
the  approbation  of  all  present.  Dr.  Joseph  Bullar,  the  President, 
delivered  the  annual  address  as  follows : 

Ladies  and  Gentlemen, — Another  year  has  passed  since  we 
met,  and  I  have  now  the  honour  to  express,  on  behalf  of  the 
Southampton  Microscopical  Society,  the  pleasure  they  feel  at 
seeing  you  again  at  their  annual  soirSe.  Meetings  such  as  this 
indicate  the  increasing  taste  among  the  public  for  natural  science, 
and  the  endeavour  of  those  who  cultivate  science  as  the  very 
business  of  their  lives  to  make  the  knowledge  they  acquire  and  the 
facts  they  discover  the  common  property  of  all.  Everything 
conspires  to  aid  an  increasing  activity  of  mind— a  rational  curiosity 
in  this  direction.  Steam  has  become  as  great  a  power  in  the  dif- 
fusion of  science,  as  in  locomotion  and  manufactures.  Men  of 
creative  minds — the  discoverers  of  new  truths,  are,  and  ever  will 
be,  the  few ;  but  the  discoveries  of  these  few  are  now  diffused 
with  a  rapidity  and  to  an  extent  amongst  all  highly  civilised 
peoples  hitherto  unknown  and  unimagined.  In  a  lew  days  the 
new  fact,  the  result,  it  may  be,  of  years  of  solitary  research  and 
thought,  becomes  known  to  every  man  of  science  in  Europe.  Not 
only  the  debates  and  contests  of  the  politician,  the  victories  or 
defeats  of  war,  or  the  triumphs  of  the  social  reformer,  are  circulated 
with  the  same  certainty  as  the  return  of  day  and  night ;  but  the 
news  of  the  contests  of  science  with  the  hidden  secrets  of  nature, 
of  her  triumphal  discoveries,  and  of  her  application  of  these 
newly  discovered  laws  to  the  beneficial  uses  of  mankind,  is  diffused 
with  the  same  sureness  and  celerity,  and  by  the  same  means — 
the  press  and  the  steam  engine.  In  addition  to  scientific  papers 
and  magazines,  and  reports  and  books,  copiously  illustrated  by 
drawings,  engravings,  woodcuts,  and  plans — and  scientific  instru- 
ments described  and  measured  and  figured  with  perfect  accuracy — 
the  instruments  themselves  are  immediately  constructed  by  the 
first  mathematicians  of  the  day,  so  that  any  one  can  purchase 
them.  The  new  fact  may  thus  be  immediately  examined  and 
proved  by  the  exact  copies  of  the  apparatus  or  instrument  of  the 
original  discoverer.  A  Greek  philosopher  said  there  was  the  same 
difference  between  one  instructed  and  one  uninstructed  as  between 
the  living  and  the  dead ;  and  this  generation,  which  is 

**  The  Heir  of  all  the  Ages,  in  the  foremost  files  of  Time/' 

shows  by  its  valuing  and  taking  advantage  of  the  new  objects  so 
freely  offered  to  its  intellect,  that  it  is  a  living  and  not  a  dead  or 
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decaying  race.  Microscopic  study  is  one  of  the  youngest  branches 
of  the  great  tree  of  science,  ft  is  only  within  ten  or  fifteen 
years  that  microscopes  have  been  brought  to  high  perfection. 
Men  of  science,  versed  deeply  and  accurately  in  the  laws  of  light, 
working  together  with  those  of  consummate  mechanical  know- 
ledge and  skill,  have  constructed  microscopes  combining  the  two 
chief  requisites  (high  magnifying  power  with  great  clearness),  and 
the  large  sale  of  these  instruments  is  the  best  proof  of  the  in- 
creasing interest  taken  in  these  pursuits.  Three  of  the  principal 
makers  of  microscopes  in  London  sold  last  year  600  microscopes, 
and  100  of  these  were  of  the  highest  class  of  instruments.  One 
of  these  houses  alone  sold  3G0  object-glasses  (these  are  the  mag- 
nifying glasses  only)  of  high  powers.  The  demand,  too,  for 
mounted  objects  is  proportionate  to  the  demand  for  instruments 
— so  great  is  it  that  it  is  with  diflficulty  kept  up  with.  And  this 
increase  is  in  spite  of  the  entire  stoppage  of  any  supply  to 
America,  owing  to  her  civil  war.  A  large  number  of  these  micro- 
scopes are  supplied  to  the  medical  profession,  for  to  us  it  has 
become  indispensable  in  distinguishing  with  greater  accuracy  and 
certainty  many  diseases ;  but  its  increased  use  amongst  naturalists 
is  seen  by  tneir  publications.  A  'Microscopical  Quarterly 
Journal,'  numerous  original  papers  in  the  transactions  of  all  our 
great  scientific  societies — ^for  there  is  no  branch  of  natural,  and 
few  of  physical,  science  which  does  not  need  and  employ  this 
instrument — the  microscopical  societies  in  the  great  towns,  and 
the  many  manuals  containing  condensed  accounts  systematically 
arranged  of  all  recent  discoveries,  as  well  as  older  facts,  testily 
to  the  great  and  increasing  interest  in  this  science.  We  have 
said  there  is  no  branch  of  natural  science,  and^ew  of  physical, 
which  does  not  need  and  employ  the  microscope,  and  the  objects 
you  will  see  this  evening,  and  which  are  a  few  only  out  ot  the 
vast  supply,  will  give  some  idea  of  the  extent  of  its  field  of  re- 
search. The  vegetable  kingdom  is  illustrated  from  the  simplest 
structures  up  to  the  most  complex ;  from  cells  up  to  flowers, 
leaves,  pollen,  and  wood.  The  animal  kingdom  is  represented  by 
specimens  of  bone,  horn,  hair,  muscles,  Bgament,  lungs,  brain, 
which  form  the  various  organs  of  man  and  the  higher  animals, 
and  which  show  the  form  of  the  materials  of  which  their  bodies 
are  composed ;  whilst  the  insect  tribes,  which,  from  the  complexity 
and  delicacy  of  their  structure,  and  their  smallness  of  size,  make 
some  of  the  best  microscopic  objects,  are  shown  either  as  whole 
insects  or  as  parts.  The  eyes,  the  claws,  the  wings,  the  proboscis, 
the  tongue,  the  breathing  apparatus,  of  numerous  species — many 
of  the  small  and  complete  insects,  and  parasites  living  and  dying 
on  other  insects  and  animals — supply  objects  of  high  interest. 
Lower  in  the  animal  scale,  and  at  that  point  where  animal  meets 
vegetable  life,  so  that  it  is  difficult  to  decide  which  is  animal  and 
which  is  vegetable,  are  the  various  specimens  of  the  tribes  of  the 
Diatomacece,  ForaminifercB,  and  TolvcistinWy  whose  finely  marked 
shells  of  flint  are  objects  delicate  a?ia  very  elegant.   The  geologist 
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Bcrutinises  with  the  microscope  the  fossilised  animals  and  plants 
which  lived  in  bygone  ages,  as  well  as  the  rocks  and  soils  which 
form  our  earth,  and  jou  can  see  here  sections  of  coal,  of  granite, 
of  sandstone,  agate,  and  other  minerals.  The  chemist  determines 
the  exact  shape  of  his  crystals,  and  these  form  objects  of  much 
beauty,  especially  when  seen  by  coloured  light  by  the  polari- 
scope,  which  instrument  will  be  carefully  described  to  you. 
Amongst  the  striking  preparations  are  various  parts  of  the  tissues 
of  man  and  animals  which  are  injected  ;  that  is  to  say,  the  blood- 
vessels and  other  tubes  are  filled  with  carmine,  and  thus  ren- 
dered very  evident.  Thus  infinitely  small  parts  of  the  skin  of  the 
cheek,  tongue,  lip,  nose,  eye  of  man — of  the  brain  of  the  rabbit 
— ^the  lung  of  the  sheep,  are  thus  injected.  "  Beauty  is  "  (said 
to  be)  **  only  skin  deep.*'  Our  microscopes  tell  a  difterent  story. 
The  texture  of  the  suitace  of  the  skin  to  which,  according  to  this 
proverb,  beauty  alone  is  confined,  will  bear  the  minutest  scrutiny 
of  our  highest  magnifying  powers.  It  may  be  magnified  3000 
diameters  ;  that  is  to  say,  if,  hy  any  possibility,  a  whole  human 
face  could  be  seen  in  a  microscope,  that  face  would  be  as 
large  as  3000  faces ;  or  to  put  it  in  another  way,  if  this  hall, 
when  filled,  would  contain  1500  people,  one  face  would  be  as 
large  as  twice  the  number  of  feces  in  this  completely  filled  room, 
and  yet  every  particle  of  the  outer  skin  magnified  in  this  pro- 
portion retains  the  same  finish— and  not  only  this,  but  the 
smallest  vessels  which  supply  its  life  by  red  blood,  and  the  red 
globules  of  these  ruddy  streams  which  give  the  skin  its  colour, 
its  fireshness,  and  its  bloom,  the  nerves  which  give  it  feeling,  the 
oil-glands  and  their  tubes  which  keep  it  smooth,  the  mass  of 
fibres  which  give  it  firmness,  are  each  and  all  organized  with 
the  same  elaborate  contrivance,  joined  with  the  same  perfection 
of  delicacy.  Tou  might  think  there  was  no  beauty  in  a  common 
slug,  but  examine  its  mouth  and  tongue,  as  you  will  have  an 
opportunity  this  evening,  and  especially  by  the  light  of  the 
polariscope,  and  the  arrangement  of  its  teeth,  which  are  num- 
bered by  thousands  and  are  inconceivably  small,  gives  the  im- 
pression of  the  texture  of  some  rare  and  costly  febric  of  ladies* 
dress.  Indeed,  not  even  the  costliest  lace  or  silk  which  the 
delicate  fingers  of  Brussels  or  Honiton  construct,  or  the  looms 
of  Norwich  and  Lyons  supply,  will  bear  such  close  investigation — 
the  workmanship  is  human,  not  divine;  man's,  not  nature's. 
The  silk  or  the  thread  as  it  is  nature's  work  has  her  perfection ; 
but  the  forms,  the  arrangements,  are  by  man,  and  fine  as  they 
may  be,  they  are  coarse  to  the  lenses.  Jn  the  snail's  mouth,  in 
the  ^een  scum  of  stagnant  ponds,  in  the  dust  of  old  hills,  on 
the  shores  and  depths  of  ocean,  are  to  be  found  more  exquisite 
patterns  than  the  artistic  maker  of  furniture,  of  ornaments,  or 
of  dress,  could  conceive,  much  less  execute.  It  may  bethought 
rather  pedantic  in  an  assembly  like  this,  consisting  of  so  large  a 
number  of  ladies,  to  expect  that  many  will  feel  much  interest  in 
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the  scientific  aspect  of  our  pursuits.  But  there  is  this  other 
view  which  commends  itself  both  to  their  taste  and  their  prac- 
tice, for  they  are  all  students,  and  very  earnest  students  too,  of 
the  beautiful.  For  what  is  the  attention  given  to  the  ceaseless 
changes  and  varieties  of  dress,  to  the  choice  and  harmony  of 
its  colours,  to  the  selection  of  ornaments,  to  the  internal  decora- 
tions of  rooms  and  of  houses,  to  the  shapes  and  textures  and 
hues  of  furniture,  to  the  arrangements  of  flowers  and  of  gardens, 
but  the  application  of  the  mind-powers  to  this  branch  .of 
knowledge  ?  What  is  taste  but  the  appreciation  of  the  beautiful, 
and  the  power  of  realising  it  ?  The  true  way  towawis  th$  reali- 
sation of  the  beautiful  in  art  of  all  sorts,  including  the  decorative 
arts,  must  be  through  the  close  study  and  exact  following  of 
nature  ;  and  as  the  arts  of  design  advance,  it  must  happen  that 
these  exquisite  patterns  of  nature  which  microscopes  unfold  will 
give'  to  students  their  best  examples  ;  and  as  all  ladies  are  more  or 
less  artists  in  design,  there  are  good  hopes  that  in  the  scientific 
future  of  our  race^  the  microscope  may  be  habitually  employed  by 
the  fair  students  of  domestic  decorative  arts  when  devising  new 
patterns  for  their  fingers  to  execute.  The  painter's  eye  in  all  tlio 
more  extended  scenes  of  nature — in  the  greater  and  smaller  groups 
of  natural  objects — sees  and  appreciates  the  beautiful  or  the  pic- 
turesque ;  and  the  student  of  the  microscope,  examining  with  his 
powerful  lenses  the  smallest  particle  of  their  greater  masses  which 
the  artist  fixes  in  colours,  discovers  at  every  step  lower  and  lower — 
deeper  and  deeper  as  he  is  enabled  to  descend  towards  the  invisible 
— that  there  is  the  same  consummate  fitness  and  perfect  beauty. 
What  the  poet  sings  of  suns  and  moons  and  planets  and  stars, 
when  gazing  up  at  those  worlds  of  light,  can  be  said  when  looking 
downwards  at  those  smallest  created  things,  even  into  what  may 
be  superficially  considered  as  the  refuse  and  waste  of  creation,  that 
by  their  silent  beauty  they  are  for  ever  telling  "  The  Hand  that 
inade  us  is  Divme."  In  thanking  the  Hartley  Council  on  behalf 
of  our  society  for  the  kind  way  in  which  they  immediately  granted 
our  application  for  the  use  of  this  building  this  evening,  may  I 
dlude  to  a  proposal  which  will  be  submitted  to  the  microscopical 
society  at  their  next  meeting,  that  a  class  be  formed  in  which  the 
use  ot  the  microscope  would  be  explained  and  taught  and  practi- 
cally illustrated  by  one  or  more  of  the  members ;  and  if  so,  the 
Eermission  of  the  council  would  again  be  asked  to  hold  the  classes 
ere.  This  would  show,  especially  to  ladies,  who  are  apt  to  over- 
rate the  diflGiculties  in  the  attainment  of  science,  that  there  are 
fewer  difficulties  than  they  imagine  in  the  attaining  dexterity  in 
the  use  of  the  microscope  and  in  mounting  the  various  objects, 
and  that  there  is  no  branch  of  science  which  is  more  within  reach. 
A  thorough  good  microscope,  fit  for  all  such  purposes,  can  now  be 
obtained  for  five  guineas,  and  the  objects  for  examination  can  be 
found  everywhere — in  every  leaf,  in  every  ^ower,  in  the  pond,  in 
the  tank,  the  sea-side  stones,  in  every  living  object,  in  every 
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created  thing.  And  slips  of  glass  and  cement  are  all  that  are 
needed  to  preserve  them ;  and  the  objects  themselves  are  so  neat, 
80  clean,  so  small,  that  they  may  be  viewed,  prepared,  and  mounted 
in  any  room.  Most  of  the  objects  which  you  will  see  this  evening 
have  been  procured  from  the  scientific  instrument  maker,  Mr. 
"Wheeler,  and  they  have  all  been  prepared  and  mounted  by  himself 
and  the  other  members  of  his  own  family,  his  sons  and  his  daughters. 
In  a  highly  civilised  state  of  society,  where  a  constantly  increasing 
number  or  the  educated  have  that  leisure  which  wealth  supplies, 
there  are  many  who,  even  to  save  themselves  from  ennui,  require 
some  intellectual  pursuit,  and  who  may  find  an  agreeable  and 
increasingly  agreeable  occupation  in  the  microscopy  of  nature ; 
whilst  the  busy  may  find  in  the  same  study  that  change  of  object 
which  is  often  the  only  possible  relaxation  to  minds  inured,  to 
constant  mental  activity. 

Dr.  Bullar  was  warmly  applauded  at  the  conclusion  of  his 
address.  The  company  then  adjourned  to  the  various  rooms,  in 
search  of  entertainment,  which  met  them  on  every  hand.  The 
library,  reading  room,  and  some  of  the  class  rooms,  were  con- 
verted into  scenes  for  the  exhibition  of  the  wonders  revealed  by 
the  microscope  and  polariscope,  a  number  of  which,  about  forty, 
were  placed  upon  tables,  and  attended  by  the  following  gentle- 
men:— Professor  Aitken;  Drs.  Sims,  Aldridge,  De  Chaumont, 
Osborne,  Trend,  Norcott,  Scott,  Lake,  Maul,  Summers,  Eddowes, 
Broster,  and  Watson;  Messrs.  Sampson,  Tovey,  Eandall,  Keele, 
Le  Feuvre,  Murray,  Jennings,  Shorto,  Buchan,  Brunke,  and 
Wheeler.  Mr.  Lucas,  sculptor,  entertained  amazingly  a  party  at 
the  table  allotted  to  him.  He  exhibited  some  curiosities,  inclu- 
ding a  series  of  photographs  illustrative  of  phases  in  his  own  life, 
some  of  which  elicited  a  vast  amount  of  merriment.  Dr.  Maul 
exhibited  a  series  of  illuminated  stereoscopic  views.  He  also 
showed  the  effect  of  the  polarization  of  light.  A  collection  of 
photographs  and  drawings  adorned  the  walls  and  tables.  Alto- 
gether was  passed  one  of  the  pleasantest  evenings  it  is  possible  to 
conceive.  The  entertainers  act^d  under  a  full  determination  to  do 
their  best  in  their  various  departments,  and  the  result  was  a 
perfect  and  gratifying  success. 

About  fifty  microscopes  were  employed  by  the  various  mem- 
bers, so  that  in  the  course  of  the  evening  the  large  party  had 
ample  opportunities  of  seeing  the  objects. 

Dr.  Maddox,  who  lives  in  the  neighbourhood,  exhibited  and 
explained  many  of  his  exquisite  photographs.  He  is  the  first  who 
has  adopted  stereoscopic  photography  to  microscopic  purposes,  in 
order  to  show  what  are  elevations  and  what  depressions.  Some 
diatoms  exhibited  this  excellently. 

Mr.  Hill,  of  Basingstoke,  brought  a  very  complete  set  of  British 
lichens. 

Dr.  Langstaff  explained  by  diagrams  the  theory  of  the  polari- 
zation of  light. 
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The  soirde  was  attended  by  the  professors  of  the  Army  Medical 
School  at  Netley ;  and  Dr.  Aitken,  the  Professor  of  Pathology, 
ffave  much  assistance  by  lending  both  microscopes  and  objects 
from  his  microscopic  class  room,  which  is  the  most  complete  in 
Europe. 

The  general  arrangements  for  the  eveninff  were  made  by  Mr. 
Keele,  the  Vice-President,  Dr.  Langstaff,  Dr.  Aldridge,  and  Dr. 
Sims,  and  gave  great  satis&otion  to  ul. 
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lectures  on  the  Elements  of  Comparative  Anatomy.     By 
Thomas  Hbnrt  Huxlbt.    London :  Churchill  &  Sons. 

This  work  consists  substantially  of  the  lectures  delivered 
by  Professor  Huxley  in  the  spring  of  1868^  at  the  Royal 
Ck)llege  of  Surgeons  of  Englana^  in  discharge  of  his  duties  as 
Hunterian  Professor  of  Comparative  Anatomy  and  Physiology 
to  the  College.  Although  this  work  may  be  regarded  as 
fragmentary^  consisting,  as  it  does  in  the  first  place^  of  six 
lectures  on  the  Classification  of  Animals,  and  eight  lectures 
on  the  Vertebrate  SkuU,  the  author  hopes  eventually  to 
bring  out  subsequently  other  courses  of  lectures,  and  thus  to 
produce  a  systematic  work  on  Comparative  Anatomy.  Those 
who  have  in  any  manner  regarded  the  publications  of  Pro- 
fessor Huxley,  will  be  glad  of  the  prospect  of  having  pre- 
sented to  them  a  systematic  view  of  the  opinions  held  bv  one 
who  has  distinguished  himself  by  his  contributions  to  almost 
eveij  department  of  zoological  and  physiological  inquirv. 
Professor  Huxley  says,  with  regard  to  this  work,  that  m 
intention  therefore  the  present  work  is  the  first  of  a  series, 
to  be  followed  in  due  order  by  a  second  volume  on  ''  Man 
and  the  other  Primates,^'  and  a  third  on  the  remaining 
Mammalia,  and  so  on.  As  far  as  the  inquiries  with  the 
microscope  are  concerned,  we  must  content  ourselves  with 
drawing  attention  to  those  parts  of  the  present  volume  which 
are  devoted  to  the  classificatiou  of  animals.    We  cannot  pre- 
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tend  to  follow  Professor  Huxley  into  those  details  which  lead 
him  to  differ  with  Professor  Owen  with  regard  to  the  theo- 
retical structure  of  the  vertebrate  skulL  We  can  only  sa^, 
with  regard  to  this  second  part  of  his  work^  that  it  will 
afford  to  all  students  of  comparative  anatomy,  an  example  of 
how  great  is  the  power  of  analysis  demanded  of,  and  how  wide 
are  the  inquiries  of,  the  philosophical  anatomist.  It  is  only  in 
a  very  subsidiary  way  that  the  minute  inquiries  of  the  micro- 
scopist  can  assist  the  anatomical  philosopher  in  arriving  at 
the  general  laws  which  regulate  the  morphology  of  the  higher 
oImhcw  of  the  animal  kingdom. 

It  is  in  the  lower  forms  of  animal  life  that  the  zoologist 
mustfhave  recourse  to  the  microscope.  Whole  families  and 
tribes  of  every  division  of  Invertebrate  animals  can  alone  be 
detected  by  the  aid  of  the  microscope,  and  it  is  by  its  aid 
alone  that  the  comparative  anatomist  and  zoologist  have 
been  enabled  to  group  the  various  species  into  something 
Uke  harmonious  rdationship.  It  would  be  almost  impossible 
for  us  to  criticise  the  various  positions  taken  by  Kofessor 
Huxley  with  regard  to  the  classification  of  the  lower  animals.. 
He  has  recast  the  groups  formerly  known  so  well  as  the 
Badiata,  of  Cuvier,  and  which  embraced  so  large  a  field 
of  inquiries  open  to  the  microscopist,  and  we  take  advan- 
tage of  the  permission  of  the  publishers  to  reproduce  the  first 
lecture  of  this  series  entire. 


THE  GBEOAEINIDA,  BHIZOPODA,  SPONOIDA,  AND 
INFUSORIA 

Bt  the  classification  of  any  series  of  olgects,  is  meant  the  actual, 
or  ideal,  arrangement  together  of  those  which  are  like  and  the 
separation  of  those  which  are  tmlike ;  the  purpose  of  f^^^  arrange- 
ment being  to  facilitate  the  operations  of  the  mind  in  clearly 
conceiving  and  retaining  in  the  memory,  the  characters  of  the 
olgeots  in  question. 

Thus,  there  maybe  as  many  classifications  of  any  series  of  natural, 
or  of  other,  bodies,  as  they  have  properties  or  relations  to  one 
another,  or  to  other  things ;  or,  again,  as  there  are  modes  in  which 
they  may  be  regarded  by  the  mind:  so  that,  with  respect  to  such 
classification  as  we  are  here  concerned  with,  it  might  be  more  proper 
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to  speak  of  a  olassifioation  than  of  ihe  dassificatioii  of  the  animal 
kingdom. 

The  preparationB  in  the  galleries  of  the  Mnsenm  of  this  College 
are  arranged  npon  the  baais  laid  down  by  John  Hnnter,  whoee 
original  collection  was  intended  to  illustrate  the  modifications  which 
the  great  physiological  apparatuses  undergo  in  the  animal  series : 
the  classification  which  he  adopted  is  a  classification  by  organs,  and, 
as  such,  it  is  admirably  adapted  to  the  needs  of  the  comparatiYe 
physiologist. 

But  the  student  of  the  geographical  distribution  of  animals, 
regarding  animated  creatures,  not  as  diverse  modifications  of  the 
great  physiological  mechanism,  but  in  relation  to  one  another,  to 
plants  axid  to  telluric  conditions,  would,  with  equal  propriety,  dispose 
of  the  contents  of  a  Zoological  Museum  in  a  totally  different  manner ; 
basing  his  classification,  not  upon  organs,  but  on  distributional 
assemUages.  And  the  pure  palsBontologist,  looking  at  life  from  yet 
another  distinct  point  of  yiew,  would  associate  animal  remains 
together  on  neither  of  these  principles,  but  would  group  them  accor- 
ding to  the  order  of  their  succession  in  Time. 

Again,  that  classification  which  I  propose  to  discuss  in  the  present 
Lectures,  is  different  from  all  of  these :  it  is  meant  to  subserve  the 
comprehension  and  recollection  of  the  fibcts  of  animal  structure ;  and, 
as  such,  it  is  based  upon  purely  structural  considerations,  and  may 
be  designated  a  Morphological  Classification.  I  shall  have  to  consider 
animals,  not  as  physiological  apparatuses  merely ;  not  as  related  to 
other  forms  of  life  and  to  olimatal  conditions;  not  as  successire 
tenants  of  the  earth;  but  as  fobrics,  each  of  which  is  built  upon  a 
certain  plan. 

It  is  possible  and  conceivable  that  every  animal  should  have  been 
constructed  upon  a  plan  of  its  own,  having  no  resemblance  whatsoever 
to  the  plan  of  any  other  animal.  For  any  reason  we  can  discover  to 
the  contrary,  that  combination  of  natural  forces  which  we  term  life 
might  have  resulted  from,  or  been  manifested  by,  a  series  of  infinitely 
diverse  structures :  nor,  indeed,  would  anything  in  the  nature  of  the 
case  lead  us  to  suspect  a  community  of  organization  between  animalfl 
so  different  in  habit  and  in  appearance  as  a  porpoise  and  a  gazelle, 
an  eagle  and  a  crocodile,  or  a  butterfly  and  a  lobster.  Had  animalfl 
been  thus  independently  organized,  each  working  out  its  life  by  a 
mechanism  peculiar  to  itself,  such  a  classification  as  that  which  is 
now  under  contemplation  would  obviously  be  impossible;  a  morpho- 
logical, or  structural,  classification  plainly  implying  morphological, 
or  structural,  resemblances  in  the  things  classified. 

As  a  matter  of  fact,  however,  no  such  mutual  independence  of 
animal  forms  exists  in  nature.    On  the  contrary,  the  different  mem« 
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ben  of  the  animal  kingdom,  from  the  highest  to  the  lowest,  are 
mairdlonslj  interconnected.  Ereiy  animal  has  a  something  in 
eommon  irith  all  its  feUows ;  much,  with  many  of  them ;  more,  with 
a  few ;  and,  nsnall j,  so  much  with  ser^ral,  that  it  differs  bat  Httle 
from  them. 

Now,  a  morphological  classification  is  a  statement  of  these  grada- 
tions of  likeness  which  are  obsertable  in  animal  Btmotnres,  and  its 
oljects  and  uses  are  manilbld.  In  the  first  place,  it  strives  to  throw 
oar  knowledge  of  the  fiwHw  which  onderHe,  and  are  the  caase  o^  the 
similarities  discerned  into  the  fewest  possible  general  propositioDS— 
sabordinated  to  one  another,  according  to  their  greater  or  less  degree 
of  generality ;  and  in  this  way  it  answers  the  porpose  of  a  memoria 
ieehniea,  without  which  the  mind  would  be  incompetent  to  graipand 
retain  the  moltiliwioaB  details  of  anatomical  science. 

Bat  there  is  a  second  and  eren  more  important  tangect  of  morpho- 
logical classification.  Every  groap  in  that  classification  is  sach  in 
yirtae  of  certain  strncfcaral  characters,  which  are  not  only  common 
to  the  members  of  that  groap,  bat  distingaish  it  from  all  others ;  and 
the  statement  of  these  constitates  the  definition  of  the  groap. 

Thas,  among  animals  with  vertebrsB,  the  dass  Mammalia  is  de- 
finable as  those  whi<^  have  two  occipital  condyles,  with  a  well-ossified 
basi-occipital;  which  have  each  ramus  of  the  mandible  composed  of 
a  single  piece  of  bone  and  articolated  with  the  squamosal  element  of 
the  skull;  and  which  possess  mammffi  and  non-nucleated  red  blood- 
corpuscles. 

But  this  statement  of  the  characters  of  the  class  MammaUa  is 
something  more  than  an  arbitraxy  definition.  It  does  not  merely 
mean  that  naturalists  agree  to  call  such  and  such  animals  Mammalia; 
but  it  expresses,  firstly,  a  generalization  based  upon,  and  constantly 
yerified  by,  very  wide  experience;  and,  secondly,  a  belief  arising  out 
ol  that  generalization.  The  generalization  is  that,  in  natare,  the 
gtractares  mentioned  are  always  found  associated  together:  the 
belief  is,  that  they  always  have  been,  and  always  will  be,  found  so 
associated.  In  other  words,  the  definition  of  the  class  Mammalia  is 
a  statement  of  a  law  of  correlation,  or  coexistence,  of  animal  struc- 
tures, frt)m  which  the  most  important  conclusions  are  deducible. 

For  example :  if  a  fragmentary  fossil  be  discoyered,  consisting  of 
no  more  than  a  ramus  of  a  mandible  and  that  part  of  the  skoll  with 
which  it  articalated,  a  knowledge  of  this  law  may  enable  the  paleon- 
tologist to  affirm,  with  great  confidence,  that  the  animal  of  which  it 
formed  a  pai-t  suckled  its  young  and  had  non-nucleated  red  blood- 
corpuscles  ;  and  to  predict  that  should  the  back  part  of  that  skoll  be 
discovered,  it  will  exhibit  two  occipital  condyles  and  a  well-ossified 
basi-occipital  bone. 
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DednotionB  of  this  land,  such  as  that  made  hj  Cimer  in  the  famoos 
case  of  the  fossil  opossum  of  Montmartre,  have  often  been  yerified, 
and  are  well  calculated  to  impress  the  yulgar  imagination ;  so  that 
thej  have  taken  rank  as  the  triumphs  of  the  anatomist.  But  it 
should  carefully  be  borne  in  mind,  that,  like  all  merely  empirical  laws, 
which  rest  upon  a  comparatively  narrow  observational  basis,,  for 
reasoning  from  them  may  at  any  time  break  down.  If  Ouvier,  the 
example,  had  had  to  do  with  a  fossil  Thylaevnue  instead  of  a  fossil 
Opossum,  he  would  not  have  found  the  marsupial  bones,  though  the 
inflected  angle  of  the  jaw  would  have  been  obvious  enough.  And  so, 
though,  practically,  any  one  who  met  with  a  characteristicallj 
mammalian  jaw  would  be  justified  in  expecting  to  find  the  character- 
istically  mammaMan  occiput  associated  with  it;  yet,  he  would  be  a 
bold  man  indeed,  who  should  strictly  assert  the  belief  which  is  im« 
pHed  in  this  expectation,  viz.  that  at  no  period  of  the  world's  history 
did  animals  exist  which  combined  a  mammalian  occiput  with  a 
reptilian  jaw,  or  vice  versd. 

Not  that  it  is  to  be  supposed  that  the  correlations  of  structure  ex- 
pressed by  these  empirical  laws  are  in  any  sense  accidental,  or  other 
than  links  in  the  general  chain  of  causes  and  effects.  Doubtless 
there  is  some  very  good  reason  why  the  characteristic  occiput  of  a 
Maarrrtwal  should  be  found  in  association  with  mammm  and  non« 
nucleated  blood>coipusoles ;  but  it  Ib  one  thing  to  admit  the  causal 
connection  of  these  phenomena  vrith  one  another,  or  with  some  third ; 
and  another  thing  to  affirm  that  we  have  any  knowledge  of  that 
causal  connection,  or  that  physiological  science,  in  its  present  state, 
furmshes  us  with  any  means  of  reasoning  firom  the  one  to  the 
other. 

Cnvier,  the  more  servile  of  whose  imitators  are  fond  of  citing  his 
mistaken  doctrines  as  to  the  nature  of  the  methods  of  palsdontology 
against  the  conclusions  of  logic  and  of  common  sense,  has  put  this  so 
strongly  that  I  cannot  refrain  from  quoting  his  words.* 

"  But  I  doubt  if  any  one  would  have  divined,  if  untaught  by  ob- 
servation,  that  all  ruminants  have  the  foot  d^,  and  that  they  alone 
have  it.    I  doubt  if  any  one  would  have  divined  that  there  are  frontal 
horns  only  in  this  class :  that  those  among  them  which  have  shar 
canines  for  the  most  part  lack  horns. 

"  However,  since  these  relations  are  constant,  they  must  have  some 
sufficient  cause :  but  since  we  are  ignorant  of  it,  we  must  make  good 
the  defect  of  the  theory  by  means  of  observation :  it  enables  ns  to 
establish  empirical  laws,  which  become  almost  as  certain  as  rational 


•  <  Ossemens  foniles,'  ed.  4^,  tome  1',  p.  164. 
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laws  wlien  they  rest  on  sufficientlj  repeated  observations;  so  that 
now,  whoso  sees  merely  the  print  of  a  cleft  foot  may  condnde  that 
the  animal  which  left  this  impression  ruminated,  and  this  conclusion 
is  as  certain  as  any  other  in  physics  or  monds.  This  footprint  alone, 
then,  yields  to  him  who  observes  it,  the  form  of  the  teeth,  the  form  of 
the  jaws,  the  form  of  the  vertebrse,  the  form  of  all  the  bones  of  the 
legs,  of  the  thighs,  of  the  shoulders,  and  of  the  pelvis  of  the  animal 
which  has  passed  by :  it  is  a  surer  mark  than  all  those  of  ^adig." 


Morphological  classification,  then,  acquires  its  highest  importance 
as  a  statement  of  the  empirical  laws  of  the  correlation  of  stmctures ; 
and  its  value  is  in  proportion  to  the  precision  and  the  comprehensive- 
ness with  which  those  laws,  the  definitions  of  the  groups  adopted  in 
the  classification,  are  stated.  So  that,  in  attempting  to  arrive  at 
elear  notions  concerning  classification,  the  first  point  is  to  ascertain 
whether  any,  and  if  so,  what  groups  of  animals  can  be  established, 
the  members  of  which  shall  be  at  once  united  together  and  separated 
from  those  of  all  other  groups,  by  weU-defined  structural  characters. 
And  it  will  be  most  convenient  to  commence  the  inquiry  with  groups 
of  that  order  which  are  commonly  called  Olassbs,  and  which  are 
enumerated  in  an  order  and  arrangement,  the  purpose  of  which  will 
appear  more  fully  by  and  by,  in  the  following  table. 
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TABLE  OF  THE  CLASSES  OF  THE  ANIHAL 
EXNGDOlf . 

The  InmiU  of  (he  Vcntf  Cwrierian  Buh'Kingdonu  an  imdAeaiei  5y  the 
BrwStdt  and  DotteilAue, 


RADVlTX. 

\EUzopoda{?), 

8c6Uoida(?). 
Echinodermata, 

\  Spongida, 
\ 

An/Mlida.       ' 

iHydroxoa, 
i  AeHnozoa. 

1 

j  Polytoa. 

Crudaeea. 
Araehnida. 
Myriapoda, 
Ifueda, 

^  Artioulata. 

Braehiopoda. 
Atcidioida. 

LamdU  branehiata, 
Piercpoda. 

>  HOLLTTSOA 

Pisee$. 
Amphibia. 

Aves. 
Mammalia.    . 

•  Vbbtbbiulta. 
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It  is  not  neoeesaiy  for  mj  purpose  that  the  groups  whioli  are 
named  on  the  preceding  table  shoold  be  absolntelj  and  preoisel j 
equiTalent  one  to  another ;  it  is  sufficient  that  the  sum  of  them  is  the 
whole  of  the  Anima.!  Kingdom,  and  that  each  of  them  embraces  one 
of  the  principal  types,  or  plans  of  modification,  of  animal  form ;  so 
that,  if  we  have  a  precise  knowledge  of  that  which  constitutes  the 
typical  structure  of  each  of  these  groups,  we  shall  haTe,  so  far,  aiv 
exhaustive  knowledge  of  the  Animal  Kingdom. 

I  shall  endearour,  then,  to  define — or,  where  definition  is  not  yet 
possible,  to  describe  a  typical  example  of— these  various  groups. 
Subsequently,  I  shall  take  up  some  of  those  further  dassificatory 
questions  which  are  open  to  discussion ;  inquiring  how  far  we  can 
group  these  olnnnon  into  larger  assemblages,  with  definite  and  constant 
characters ;  and,  on  the  other  hand,  how  far  the  existing  subdivisions 
of  the  classes  are  well  based  or  otherwise.  But  the  essential  matter, 
in  the  first  place,  is  to  be  quite  clear  about  the  different  classes,  and 
to  have  a  distinct  knowledge  of  all  the  sharply-definable  modifica- 
tions of  animal  structure  which  are  discernible  in  the  animal  king- 


The  first  class  of  which  I  shall  speak  is  the  group  of.  the  Gbsoa- 
BiKiBA.  These  are  among  the  simplest  animal  forms  of  which  we 
have  any  knowledge.  They  are  the  inhabitants  of  the  bodies  for  the 
most  part  of  invertebrate,  but  also  of  vertebrate,  animals ;  and  they 
are  commonly  to  be  found  in  abundance  in  the  alimentary  canal  of 
the  common  cockroach,  and  in  earth-worms,  They  are  all  micro- 
scopic, and  any  one  of  them,  leaving  minor  modifications  aside,  may 
be  said  to  consist  of  a  sac,  composed  of  a  more  or  less  structureless, 
not  very  well-defined  membrane,  containing  a  soft  semi-fluid  sub- 
stance, in  the  midst,  or  at  one  end,  of  which  lies  a  delicate  vesicle; 
in  the  centre  of  the  latter  is  a  more  solid  particle.  (Fig.  1,  A.)  No 
doubt  many  persons  will  be  struck  with  the  close  resemblance  of  the 
structure  of  this  body  to  that  which  is  possessed  by  an  ovum.  You 
might  take  the  more  solid  particle  to  be  the  representative  of  the 
germinal  spot,  and  the  vesicle  to  be  that  of  the  germinal  vesicle ; 
while  the  semi-fluid  sarcodic  contents  might  be  regarded  as  the  yelk, 
and  the  outer  membrane  as  the  vitelline  membrane.  I  do  not  wish 
to  strain  the  analogy  too  far,  but  it  is,  at  any  rate,  interesting  to  ob- 
serve this  dose  morphological  resemblance  between  one  of  the  lowest 
of  q^^Tttftltt  and  that  form  in  which  all  the  higher  iiiTWft-l«p  commence 
their  existence.  It  is  a  very  remarkable  characteristic  of  this  group, 
that  there  is  no  separation  of  the  body  into  distinct  layers,  or  into 
cellular  elements.  The  Oregarinida  are  devoid  of  mouths  and  of 
digestive  apparatus,  living  entirely  by  imbibition  of  the  juices  of  the 
animal  in  whose  intestine,  or  body  cavity,  they  are  contained.    The 
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most  conspicuous  of  those  phenomena,  which  we  ordinarily  regard  as 
signs  of  life,  which  thej  exhibit,  is  a  certain  contraction  and  expan- 
sion along  different  diameters,  the  body  slowly  narrowing,  and  then 
lengthening,  in  various  directions.  Under  certain  circumstances 
(though  the  conditions  of  the  change  are  not  thoroughly  understood), 
it  is  observed  that  one  of  these  Oregarinida,  whatever  its  form  may 
be,  will  convert  itself  into  a  well-rounded  sac,  the  outer  membrane 
ceasing  to  exhibit  ax^  longer  those  movements  of  which  I  spoke, 


Fig.  1. 


Fig.  1.  A,  Oregarina  of  the  earthworm  (after  Lieberkuhn) ;  B,  encysted ; 
C,  D,  with  the  contents  divided  into  pseudo-nayioellse ;  £,  F,  free  pseudo- 
naTicelle ;  6,  H,  free  amoebiform  contents  of  the  latter. 


and  becoming  coated  by   a   structureless  investment,  or  "cyst" 
(Fig.l.B). 

The  substance  of  the  body  contained  within  the  cyst  next  under- 
goes a  singular  change.  The  central  nucleus  and  the  vesicle  disap« 
pear ;  after  a  time,  the  mass  breaks  up  into  a  series  of  rounded 
portions  and,  then,  each  of  these  rounded  portions  elongates,  and, 

VOL.  IV. NEW    SEE.  D 
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t^ecoming  sliglitlj  pointed  at  each  end,  constitutes  a  little  bodj 
which  has  been  called  a  '*  Pseudo-navicella/*  from  its  resemblance  to 
the  Diatomaceons  Navieula  or  NcmceUa  (Fig.  1,  C,  D).  Next,  the 
capsule  bursts  and  the  Pseudo-nameelloR  (Fig.  1,  E,  F)  are  scattered 
and  passed  out  of  the  body  of  the  animal  which  thej  inhabit. 
Though,  of  course,  a  great  number  of  them  are  destroyed,  some,  at 
any  rate,  are  devoured  bj  other  animals ;  and,  when  that  is  the  case, 
the  little  particle  of  protein  substance  which  is  inclosed  within  the 
Pseudo-navicella  is  set  free  from  its  shell,  and  exhibits  much  more 
lively  movements  than  before,  thrusting  out  processes  in  various 
directions,  and  drawing  them  in  again,  and,  in  fact,  closely  resem- 
bling one  of  those  animalcules  which  have  been  called  Amoeb<B  (Fig. 
1,  H).  The  young  Amoebiform  Qregarina  grows,  increases  in  size, 
and  at  length  assumes  the  structure  which  it  had  at  first.  That,  in 
substance,  is  all  that  we  know  of  this  lowest  division  of  animal  life. 
But  it  will  be  observed,  there  is  a  hiatus  in  our  knowledge.  "We 
cannot  say  that  we  know  the  whole  nature  and  mode  of  existence  of 
this,  or  any  other  animal,  until  we  have  traced  it  to  its  sexual  state ; 
but,  at  present,  we  know  nothing  whatever  of  this  condition  among 
the  QregarifUB ;  so  that  in  reasoning  about  them  we  must  always 
exercise  a  certain  reticence,  not  knowing  how  far  we  may  have  to 
modify  our  opinions  by  the  discovery  of  the  sexual  state  hereafter. 

The  process  of  becoming  encysted,  preceded  or  accompanied  very 
often  by  the  mutual  apposition  of  two  Qregarince,  was  formerly 
imagined  to  correspond  with  what  is  termed  among  plants  "  coiguga- 
tion," — a  process  which  in  some  cases,  at  any  rate,  appears  to  be  of 
a  sexual  nature.  But  the  discovery  that  a  single  Qregarina  may  be- 
come encysted  and  break  up  into  Pseudo-navicellcB  seems  to  negative 
this  analogy. 

But  now,  leaving  this,  I  pass  on  to  the  next  class — ^that  which  is 
indicated  in  the  table  as  the  Bhizopoda.  I  have  put  a  query  against 
it,  as  I  shall  have  to  return  to  it  as  another  of  those  respecting  which 
our  knowledge  is  incomplete.  And  at  this  moment  I  merely  direct 
attention  to  the  salient  and  characteristic  features  of  the  whole 
group  (Fig.  2). 

It  seems  difficult  to  imagine  a  stage  of  organization  lower  than  that 
of  Oregarinida,  and  yet  many  of  the  BhUopoda  are  stiU  simpler.  Nor 
is  there  any  grohp  of  the  animal  kingdom  which  more  admirably 
illustrates  a  very  well-founded  doctrine,  and  one  which  was  often 
advocated  by  Hunter  himself,  that  life  is  the  cause  and  not  the  con- 
sequence of  organization ;  for,  in  these  lowest  forms  of  animal  life, 
there  is  absolutely  nothing  worthy  of  the  name  of  organization  to  be 
discovered  by  the  microscopist,  though  assisted  by  the  beautiful  in- 
struments that  are  now  constructed.    In  the  substance  of  many  of 
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these  creatures,  nothing  is  to  be  discerned  but  a  mass  of  jelly,  which 
might  be  represented  by  a  little  particle  of  thin  glue.  Not  that  it 
corresponds  with  the  latter  in  composition,  but  it  has  that  texture 
and  sort  of  aspect ;  it  is  structureless  and  organless,  and  without 
definitely  formed  parts.  Nevertheless,  it  possesses  all  the  essential 
properties  and  characters  of  vitality ;  it  is  produced  from  a  body  like 
itself;  it  is  capable  of  assimilating  nourishment,  and  of  exerting 
movements.  Nay,  more,  it  can  produce  a  shell;  a  structure,  in 
many  cases,  of  extraordinary  complexity  and  most  singular  beauty 
(Fig.  2,  D). 

That  this  particle  of  jelly  is  capable  of  combining  physical  forces 
in  such  a  manner  as  to  give  rise  to  those  exquisite  and  almost  mathe- 
matically-arranged structures — being  itself  structureless  and  without 
permanent  distinction  or  separation  of  parts — ^is,  to  my  mind,  a  fact 
of  the  profoundest  significance. 

Though  a  Bhizopod  is  not  permanently  organized,  however,  it  can 
hardly  be  said  to  be  devoid  of  organs ;  for  the  name  of  the  group  is 
derived  from  the  power  which  these  animals  possess  of  throwing  out 
processes  of  their  substance,  which  are  called  "  pseudopodia,"  and 
are  sometimes  very  slender  and  of  great  length  (Fig.  2,  E),  sometimes 
broad  and  lobe-like  (Fig.  2,  A).  These  processes  may  flow  into  one 
another,  so  as  to  form  a  network,  and  they  may,  commonly,  be  thrust 
out  from  any  part  of  the  body  and  retracted  into  it  again. 

If  you  watch  one  of  these  animals  alive,  you  see  it  thrusting  out, 
first  one  and  then  another  of  its  pseudopodia,  exhibiting  changes  of 
form  comparable  to  those  which  the  colourless  corpuscles  of  the 
human  blood  present.  The  movements  of  these  Bhizopods  are  quite 
of  the  same  character,  only  they  are  much  more  extensive  and  effect 
locomotion.  The  creature  also  feeds  itself  by  means  of  its  pseudo- 
podia, which  attach  themselves  to  nutritive  particles,  and  then  draw 
them  into  the  substance  of  the  body.  There  is  neither  ingestive  nor 
egestive  aperture,  neither  special  motor  nor  prehensile  organs,  but 
the  pseudopodia  perform  each  function  as  it  may  be  required. 

But  here,  again,  we  labour  under  an  imperfection  of  knowledge. 
For,  although  it  is  quite  certain  that  the  Bhizopoda  may  multiply  by 
division  of  their  substance — in  a  way  somewhat  analogous  to  that 
which  I  detailed  when  speaking  of  the  Qregarimda — yet,  as  in  that 
case,  we  have  no  knowledge  of  any  true  sexual  process.  It  is  a  most 
remarkable  circumstance  that  though  these  animals  are  abundant, 
and  are  constantly  under  observation,  we  are  still  in  doubt  upon  that 
essential  point, — still  uncertain  whether  there  may  not  be  some  phase 
in  the  cycle  of  vital  phenomena  of  the  BhiMopoda  with  which  we  are 
xmacquainted ;  and,  under  these  circumstances,  a  perfect  definition  of 
the  class  cannot  even  be  attempted. 
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The  next  diYifidon  is  the  group  of  the  Sponoida,  which  exist  tmder 
sach  mtiltitadiiious  forms  in  both  salt  and  fresh  waters.  Up  to  the 
last  few  years  we  were  in  the  same  case,  with  respect  to  this  class,  as 
with  the  Gregarinida  and  the  Rhitopoda.  Some  zoologists  even  have 
been  anxioas  to  relegate  the  spongea  to  the  vegetable  kingdom ;  but 


Fig.  S. 


Fig.  2.  A,  B,  free  and  encysted  oonditions  of  an  Amaba  (after  Auerbach) ; 
£,  a  Foraminifer  {Moialia)  with  extended  peeudopodia ;  D,  its  shell  in 
iootion  (after  fiehulxe). 


the  botanists,  who  understood  their  business,  refused  to  have  any- 
thing to  do  with  the  intruders.  And  the  botanists  were  quite  right ; 
for  the  discoveries  of  late  years  have  not  left  the  slightest  doubt  that 
the  sponges  are  animal  organisms,  and  animal  organisms,  too,  of  a 
very  considerable  amount  of  complexity,  if  we  may  regard  as  com- 
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plez  ft  ttmotore  which  retiiltt  from  the  boflding  jxp  and  mMtiiig 
togeiher  of  a  number  of  iimilar  parU. 

The  great  nugority  of  the  ■p<nigea  form  a  skeleton,  which  is  com- 
posed of  fibres  of  ft  homy  texture,  strengthened  by  needles,  or 
spicnla,  of  sOioious,  or  of  calcareous,  matter ;  and  this  framework  is 
so  connected  together  as  to  form  a  kind  of  fibrous  skeleton.  This, 
howerer,  is  not  the  essential  part  of  the  animal,  which  is  to  be  sought 
in  that  gelatinous  substance,  which  inyests  the  fibres  of  the  skeleton 
during  life,  and  is  traTersed  by  canals  which  open  upon  the  surface 
of  the  sponge,  directly  or  indirectly,  by  many  minute,  and  fewer 
large,  apertures. 

If  I  may  reduce  a  sponge  to  its  simplest  expression — taking  the 
common  Bpongilia,  for  example,  of  our  fresh  waters,— the  structure — 
remoring  all  complexities,  and  not  troubling  oursdves  with  the 
skeleton,  because  that  has  nothing  to  do  with  what  we  are  now 
considering— may  be  represented  by  the  diagram  (A,  Fig.  3).  There 
is  a  thin  superficial  layer  (a)  formed  entirely  of  a  number  of  the 
so-called  sponge  particles,  or  ultimate  components  of  the  HTing 
substance  of  the  sponge,  each  of  which  is  similar  to  an  Amaha,  and 
contains  a  nucleus.  These  are  all  conjoined  in  a  sin^  layer,  so  as 
to  form  a  continuous  lamellar  membrane,  which  constitutes  the  outer 
and  superficial  layer  of  the  body.  Beneath  this  is  a  wide  cavity, 
communicating  with  the  exterior  by  means  of  minute  holes  in  the 
superficial  layer  (6),  and,  of  course,  filled  with  water.  The  cavity 
separates  the  superficial  layer  of  the  sponge  from  its  deeper  substance, 
which  is  of  the  same  character  as  the  superficial  layer,  being  made 
up  of  a  number  of  aggregated  sponge  partides,  each  of  which  has  a 
nucleus  and  is  competent  to  throw  out  numerous  pseudopodial  pro- 
longations if  detached.  While  the  Hving  sponge  is  contained  in  water, 
a  great  number  of  currents  of  water  set  into  the  wide  cavity  beneath 
a,  a,  through  the  minute  apertures  (5),  which  have  thence  been 
termed  "  inhalent." 

In  the  floor  of  the  cavity,  there  are  a  number  of  apertures  which 
lead  into  the  canals  ramifying  in  the  deep  layer,  and  eventually 
ending  in  the  floors  of  certain  comparatively  lofty  frmnels  or  craters. 
The  top  of  eadi  of  these  presents  one  of  those  larger  and  less  numerous 
apertures,  which  have  been  referred  to  as  exiting  on  the  surfrce  of  the 
sponge,  and  which  are  fitly  termed  "  exhalent  '*  apertures.  For,  as 
Dr.  Qrant  discovered,  many  years  ago,  strong,  though  minute^ 
currents  of  water  are  constantly  flowing  out  of  these  large  apertures ; 
being  fed  by  the  currents  which  as  constantly  set  in,  by  the  small 
apertures  and  through  the  superficial  cavity,  into  the  canals  of  the 
dieeper  substance.  Thecauseof  this  very  singular  system  of  currentsi 
remained  lor  a  kmg  time  unknown.    It  was  rendered  intelligible  bf 
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Fig.  3.  A,  Hypothetical  Mction  of  a  SptmffiUa  ;  a,  luperfioial  lay«r ;  d,  inhalent 
apertures ;  e^  ciliated  chambers ;  d^  an  ezhalent  aperture ;  e,  deeper  sub- 
Btaaoe  of  the  sponge/ .  The  arrows  indicate  the  direction  of  the  onrrents. 
By  a  small  sponge  with  a  single  exhalent  apwture,  seen  from  aboTe  (after 
Lieberkiihn);  a,  inhklent  imertures;  e^  dilated  chambers  r  d,  Ezhalent 
Aperinie.    C;  *  dMated  chamber  ^  D,  a  firee^wiiUsiillr  tUiated  emteyo. 
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Dr.  Bowerbaak'B  diBOOvery  of  tlie  eodstenoe  of  Yibratile  oOia  in  the 
^aiuB  Qrantia,  but  it  is  only  quite  reoentlj  that  the  precise  nature  of 
the  arrangement  of  the  apparatus  which  gives  rise  to  these  currents 
in  ordinary  sponges,  has  been  made  out  by  lieberkUhn  and  by 
Carter.  The  canals  which  enter  the  deep  substance  of  the  sponge 
become  dilated  mto  spheroidal  chambers,  lined  with  sponge  particles 
(Fig.  8,  A|  c,  O),  each  of  which  is  provided  with  a  yibratile  dlium; 
and  as  all  these  dlia  work  in  one  direction— towards  the  crater— they 
sweep  the  water  out  in  that  direction,  and  its  place  is  taken  by  fresh 
water,  which  flows  in  through  the  small  apertures,  and  through  the 
superficial  chamber.  The  currents  of  water  carry  along  such  matters 
as  are  suspended  in  them,  and  these  are  appropriated  by  the  sponge 
particles  lining  the  passages,  in  just  the  same  way  as  any  one  of  the 
Bhimopoda  appropriates  the  particles  of  food  it]  finds  in  the  water 
about  itself.  So  that  we  must  not  compare  this  erystem  of  apertures 
and  canals  to  so  many  mouths  and  intestines;  but  the  sponge  repre- 
sents a  kind  of  subaqueous  city,  where  the  people  are  arranged  about 
the  streets  and  roads,  in  such  a  manner,  that  each  can  easily 
appropriate  his  food  from  the  water  as  it  paases  along. 

In  the  sponges  two  reproductiye  processes  are  known  to  occur :  the 
one  of  them  asexual,  corresponding  with  the  encysting  process  of  the 
.Oregarinida ;  and  the  other,  truly  sexual,  and  answering  to  the 
congress  of  the  male  and  female  elements  in  the  higher  animals.  In 
the  common  fresh-water  Spongilla,  towards  the  autumn,  the  deeper 
layer  of  the  sponge  becomes  fall  c^  exceedingly  small  bodies,  some- 
times called  "  seeds  "  or  "  gemmules,"  which  are  spheroidal,  andhaye, 
at  one  pointy  an  opening.  Every  one  of  these  bags— in  the  walls  of 
which  are  arranged  a  great  number  of  very  singular  spicula,  each 
resembling  two  toothed  wheels  joined  by  an  axle— is,  in  point  of  faot^ 
a  mass  of  sponge  partidee  which  has  set  itself  apart — gone  into 
winter  quarters,  so  to  speak — and  becoming  quite  quiescent^  encysts 
itself  and  remains  still.  The  whole  BpongiUa  lies  down,  and  the 
seeds,  inclosed  in  their  case,  remain  uniigured  through  the  winter. 
When  the  spring  arrives,  the  encysted  masses  within  the  "  seed,*' 
stimulated  by  the  altered  temperature  of  the  water^  creep  out  of  their 
nests,  and  straightway  grow  up  into  SpongiUa  like  that  from  which 
they  proceeded. 

But  there  is,  in  addition,  a  true  sexual  process,  which  goes  on 
during  the  summer  months.  Individual  sponge  particles  become 
quiescent,  and  take  on  the  character  of  ova;  while,  in  other  parts, 
particular  G^nge  particles  fiU  with  granules,  the  latter  eventually 
■becoming  converted  into  sp^noatozoa. 

.    These  sacs  burst  and  some  of  the  spermatozoa,  coming  into  contact 
with  tiie  ova,  impregnate  them.    The  ova  develop  and  grow  into 
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oiUated  germs  (D,  fig.  3),  whioli  make  their  waj  out,  and,  after 
•wimming  about  for  a  while,  settle  themselTes  down  and  grow  up  into 
SpongiOa, 

Now  that  we  know  the  whole  cycle  of  the  life  of  the  sponges,  and 
the  characters  ^diich  maj  be  denumstrated  to  be  common  to  the 
whole  of  this  important  and  remarkable  dass,  I  do  not  think  anj 
one  who  is  acquainted  with  the  organization  or  the  functions  of 
plants,  will  be  inclined  to  admit  that  the  Spongida  have  the  slightest 
real  affinity  with  anj  division  of  the  yegetable  kingdom. 

The  nert  group  to  be  considered  Ib  the  division  of  the  Ikfitsosia.  ; 
and  here,  again,  within  the  last  few  years,  prodigious  strides  have 
been  made  in  our  knowledge  of  the  subject.  Although  the  Infiuoria 
have  been  favorite  studies  for  many  years,  still  it  is  only  quite 
recently  that  the  cycle  of  life  of  these  animals  has  been  made  almost 
completely  known,  and  that  we  have  become  acquainted  with  the 
true  sexual  process  as  it  occurs  in  them 

The  different  species  of  the  genus  Pa/ram<Bcivm  are  very  common 
among  the  microscopic  inhabitants  of  our  fresh  waters,  swimming 
about  by  means  of  the  vibratile  cilia  with  which  the  whole  sux£BU)e  of 
their  bodies  is  covered;  and  the  structure  which  essentially  charac- 
terises these  animals  is  probably  that  which  is  common  to  the  whole 
of  the  If^kuoria,  so  that  an  account  of  the  leading  structural  features 
of  Paramceekm  is,  in  effect,  a  definition  of  those  of  the  group. 

Imagine  a  delicate,  slipper-shaped  body  inclosed  within  a  structure- 
less  membrane,  or  cutunda,  which  is  formed  as  an  excretion  upon  its 
outer  surface.  At  one  point  (Fig.  4,  B  a)  the  body  exhibits  a  slight 
depression,  leading  into  a  sort  of  little  fbnnel  (b  e)  coated  by  a  con- 
tinuation of  the  same  cuticular  investment,  which  stops  short  at  the 
bottom  of  the  funneL  The  whole  of  the  hsLg  formed  by  the  cuticula 
is  lined  by  a  soft  layer  of  geUtinous  matter,  or  "  sarcode,"  which  is 
called  the  "cortical''  layer  (Fig.  4,  A  a);  while  inside  that,  and 
passing  into  it  quite  gradually,  there  being  no  diarp  line  of  demarca- 
tion between  the  two,  is  a  semi-fluid  substance,  which  occupies  the 
whole  of  the  central  region  of  the  body.  Neither  in  the  cuticle,  the 
cortical  layer,  nor  the  central  substance,  has  any  anatomist  yet  dis- 
covered a  differentiation  into  cellular  layers,  nor  any  trace  of  that 
histological  composition  which  we  meet  with  in  the  tissues  of  the 
higher  animals ;  so  that  here  is  another  case  of  complex  vital  phe- 
nomena proceeding  from  a  substance  which,  in  a  histological  sense, 
is  structureless. 

At  two  points  of  the  body  (Fig.  4,  A  c  c)  the  substance  of  the 
cortical  layer  exhibits  a  remarkable  power  of  contraction  and  dilata- 
tion. If  you  watch  one  of  those  points,  the  saroode  suddenly  seems 
to  open  like  a  window  aAd,  for  a  while,  a  dear  space  is  visible,  which 
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then,  quite  saddemlj,  shuts  again.  After  a  little  time  the  aame 
diastole  sad  systole  are  repeated.  As  the  systole  takes  plaee,  it  is 
possible,  occasionally,  to  discern  certain  radiating  canals,  which 
extend  from  the  cavities  into  the  surrounding  saroode,  and  disappear 
again  before  diastole  occurs.  There  is  no  doubt  that  the  dear  space 
is  a  chamber  filled  with  fluid  in  the  cortical  layer,  and  since  good 
observers  maintaiTi  that  there  is  an  aperture  of  communication, 
through  the  cuticulay  between  the  '  contractile  chamber '  and  the  er« 


Eio.  4. 


Fig.  4.  Tigrammeium  burmria  (altAr  Stein).  A,  the  animal  Tiewed  from  the 
donal  aide;  a,  cortical  layer  of  the  body;  d,  <*naoleut;"  «,  contractile 
chamber ;  d,  iy  matten  taken  in  ae  food ;  «,  chlorophyll  granulea. 

B,  the  animal  Tiewed  from  the  rentral  dde ;  0,  depreition  leading  to  ^, 
mouth;  «,  gullet;  d^  "nucleua;"  4f  <<naoleolui;"  «,  central  lareode.  In 
both  theee  flgureaihe  arrows  indicate  the'  direction  of  the  eirculation  of  the 
aaroode. 

C,  JPi9rammeium  dividing  traniveiaely;  a,  off  contractile  spacea;  b,  ^, 
"nudena"  dividing;  0,  e^^  "nucleolL" 


terior,  this  fluid  can  be  little  more  than  water.  Perhaps  the  whole 
should  be  regarded  as  a  respiratory  or  secretory  mechanism :  in  one 
shape  or  another,  it  is  eminently  characteristic  of  the  Ifrfiuoria, 
Besides  this  singular  apparatus,  there  lies  embedded  in  another  part 
of  the  cortical  layer  a  solid  mass,  of  an  elongated  oval  shape  (Fig.  4, 
A  B  d),  which  has  been  called  the  "  nucleus,"  though  it  must  be 
carefully  distinguished  from  the ''nucleas"o<  a  celL   Upon  one  side 
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<^this,  and,  as  it  were,  stuck  on  to  it,  is  a  little  Tonnded  body  (Fig.  4, 
B  d^),  which  has  reoeired  the  name  of  the  "  nncleolns."  The  animal 
swims  about,  driven  by  the  vibration  of  its  cilia,  and  whatever  nutri- 
ment may  be  floating  in  the  water  is  appropriated  by  means  of  the 
current  which  is  caused  to  set  continually  into  the  short  gullet  by 
the  cilia  which  line  that  tube. 

But  it  is  a  singular  circumstance  that  these  auimalw  have  an  ali- 
mentary canal  consisting  of  a  mere  gullet,  <^>en  at  the  bottom,  and 
leading  into  no  stomach  or  intestine,  but  opening  directly  into  the 
soft  central  mass  of  sarcode.  The  nutritious  matters  passing  down 
the  gullet,  and  then  into  the  central  more  fluid  substance,  become 
surrounded  by  spheroids  of  clear  liquid  (Fig.  4,  A  d),  consisting  ap- 
parently of  the  water  swallowed  with  them,  so  that  a  well-fed  Para* 
moBCwm  exhibits  a  number  of  cavities,  each  containing  a  little  mass 
of  nutritious  particles.  Hence  formerly  arose  the  notion  that  these 
ft.TiiTna.lfl  possess  a  number  of  stomachs.  It  was  not  unnaturally 
imagined  that  each  of  the  cavities  in  question  was  a  distinct  stomach ; 
but  it  has  since  been  discovered  that  the  outer  layer  of  the  sarcode 
is  by  means  of  some  unknown  mechanism,  kept  in  a  state  of  c(mstant 
rotation;  so  that  the  supposed  stomachs  may  be  seen  to  undergo  a 
regular  circulation  up  one  side  of  the  body  and  down  the  other.  And 
this  circumstance,  if  there  were  no  other  arguments  on  the  same 
side,  is  sufficient  to  negative  the  supposition  that  the  food-containing 
spaces  are  stomachs ;  for  it  is  impossible  to  imagine  any  kind  of 
anatomical  arrangement  which  shall  permit  true  dilatations  of  an 
alimentary  canal  to  rotate  in  any  such  manner.  Feecal  matters  are 
extruded  from  an  anus,  which  is  situated  not  fiar  fr^m  the  mouth,  but 
is  invisible  when  not  in  use.  It  is  an  interesting  and  important 
character  of  the  Infusoria,  in  general,  that,  under  some  circum- 
stances, they  become  quiescent  and  throw  out  a  structureless  cyst 
around  their  bodies.  The  Infusorium  then  not  unfrequently  divides 
and  subdivides,  and,  the  cyst  bursting,  gives  rise  to  a  number  of 
separate  It^oria, 

The  remarkable  powers  of  multiplication  by  flssion  and  gemma- 
tion which  many  of  the  group  exhibit  are  well  known ;  but  within  the 
last  few  years  tlie  investigations  of  Mailer,  Balbiani,  Stein,  and 
others,  have  shown  that  these  minute  creatures  possess  a  true  process 
of  sexual  multiplication,  and  that  the  sexual  organs  are  those  which 
have  been  denominated  **  nucleus  *'  and  ^*  nucleolus."  The  nucleus  is 
the  true  ovaiy — the  nucleolus,  the  testuB,  in  ParamcBcium.  At  par- 
ticular times,  the  latter  increases  very  much  in  size,  and  its  substance 
is  broken  up  into  rod-like  bodies,  which  represent  spermatozoa.  Two 
Ifrfusoria,  in  this  condition,  become  cox^oined,  and  the  nucleolus 
(now  converted  into  a  spermatic  capsule)  of  each  passes  into  the 
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body  of  the  other,  l^e  spermatic  filaments  are  said  to  enter  the 
nadeos,  which  then  enlarges,  and  either  divides  into>  or  gives  off,  a 
number  of  rounded  germs,  which  become  oral  ciliated  bodies  pro- 
vided with  long  processes.  These  make  their  way  out  of  the  body, 
and,  it  is  believed,  are  metamorphosed  directly  into  young  Poro- 
mcoeia.  But,  perhaps,  furtiier  information  is  required  before  we  can 
be  quite  certain  on  this  point. 

The .  subsequent  lectures  in  this  volume  are  devoted  to 
the  Molluscous^  Annulose,  and  Vertebrate  series  of  animals. 
They  are  treated  in  the  same  lucid  and  original  manner  as 
the  lower  groups  of  animals  to  which  the  above  lecture 
relates.  We  can  recommend  these  lectures  to  the  study  of 
all  young  students  of  natural  history  who  are  desirous  of 
taking  a  comprehensive  view  of  the  structure  and  relations  of 
the  animid  kingdom.  In  the  second  and  third  lectures^ 
will  be  found  numerous  observations  on  the  forms  of  the 
molluscous  and  annulose  animals^  which  will  clearly  show  that 
it  is  only  by  the  aid  of  the  microscope  that  a  proper  study  of 
the  animal  kingdom  can  be  undertaken.  These  lectures  by 
Professor  Huxley  are  copiously  illustrated^  and  as  a  wort 
by  one  of  the  most  advanced  students  of  the  science  of  biolog^^ 
it  cannot  fail  to  be  interesting  not  only  to  those  engaged  in 
anatomical  and  physiological  studies^  but  to  all  who  ta^e  an 
interest  in  the  observation  of  the  structure  and  functions 
of  the  animal  kingdom. 
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Refokt  of  the  Microscopes  exhibited  at  the  Inteenational 
Exhibition,  1862. 

In  a  former  number,  Vol.  II,  n.  s.,  p.  197,  shortly  after  the 
close  of  the  Exhibition,  we  offered  a  few  remarks  on  the  mi- 
croscopes contained  in  it;  and  we  are  now  glad  to  have  an 
opportunity  of  giving  the  able  and  full  report  upon  them 
which  has  but  just  appeared  in  the  series  of  ''Jurors'  Re- 
ports,''  from  the  able  pen  of  Mr.  C.  Brookes,  F.R.S. 

MiOBOSOOPBS  AKD  ACOBSSOEY  APPABATrS. 

The  recent  Exhibition,  like  its  predecessor  in  1851,  has  been 
very  complete  in  its  display  of  microscopes,  accessory  apparatus, 
ana  objects.  For  a  brief  history  of  the  development  of  the  micro- 
scope, the  reader  is  referred  to  the  Report  of  1861,  p.  265 ;  it  may 
Bumce  on  the  present  occasion  to  say  that  since  1851  considerable 
improvements  have  been  effected  both  in  the  optical  and  mechani- 
cal departments  of  this  important  instrument,  the  employment  of 
which,  whether  for  purposes  of  mere  recreation  or  of  scientific  re- 
search, has  been  so  largely  developed  within  a  few  years. 

As  regards  optical  construction,  a  considerable  accession  of 
available  power  has  been  effected ;  some  very  deep  powers  have 
been  constructed  by  continental  artists,  most  of  these  being  de- 
signed to  be  used  with  the  intervention  of  a  fluid  medium  between 
the  external  surface  of  the  objective  and  the  covering  glass  of  the 
object,  amongst  which  those  of  M.  Hartnack  are  most  conspi- 
cuous ;  but  no  objective  yet  manufactured  for  sale  at  all  rivals,  in 
its  power  of  development,  the  ■^^\  of  Messrs.  Powell  and  Lea- 
land.  These  able  artists  have  likewise  been  very  successful  in  the 
construction  of  the  deepest  previously  acknowledged  powers, 
namely,  those  of  -j^th  and  -j^^th  inch  focus ;  in  these  objectives 
excessive  angular  aperture  has  been  judiciously  sacrificed  to  more 
comprehensive  and  practical  utility. 

In  flatness  of  field,  and  in  perfection  of  definition,  both  at  the 
centre  and  margin  of  the  field  of  view,  few  objectives  have  equalled, 
and  none  have  surpassed,  the  recent  constructions  of  Mr.  Ross, 
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who  appears  to  have  inherited  his  late  father's  well-known  apti- 
tude in  adapting  mechanical  contrivance  to  optical  requirement. 
In  available  angle  of  aperture  considerable  advances  nave  been 
made  by  several  of  the  leading  artists ;  but  as  it  is  palpable  that 
much  misconception  exists  with  regard  to  available  angle  of  aper- 
ture, the  reporter  abstains  from  quoting  stated  angles.  This  fact 
may  easily  be  shown;  supposing  the  local ^ point  to  be  at  a  dis- 
tance of  0*01  inch  firom  the  surface  of  the  objective  (which  for  most 
glasses  is  a  very  moderate  assumption),  a  reference  to  a  table  of 
natural  tangents  will  show  that  an  anyw^r  aperture  of  17°  will  ne- 
cessitate a  linear  aperture  of  0*22  inch ;  an  aperture  of  172°  will 
require  028  inch,  and  one  of  174°,  0*38  inch,  in  order  to  admit  the 
extreme  rays,  which  for  objectives  of  ^th  inch  focus  is  manifestly 
impossible,  and  ^fortiori  for  those  of  still  shorter  focus.  It  may 
here  be  remarked  that  an  admirable  method  of  determining  the 
at^oiZ^^angleof  aperture  of  an  objectiyewas  su£;gested  to  the  jury  by 
Professor  Govin,  of  Turin,  which  consisted  in  placing  the  microscope 
perpendicular  to  any  plane  dark  non-reflecting  surfiEu;e  (as  a  table 
covered  with  green  doth),  and  having  converted  the  instrument 
into  a  telescope,  by  placing  above  the  e^e-piece  a  suitable  combi- 
nation of  two  lenses  (such  as  the  *'  examining-glass  "  of  Mr.  Eoss), 
and  then  examining  and  marking  the  greatest  lateral  distance  on 
either  side  at  which  a  clear  image  of  some  distmct  obiect,  such  as 
a  narrow  strip  of  white  card-board  or  paper  laid  on  the  tabloi  can 
be  nerceivea.  Half  the  distance  between  these  two  points, 
divided  by  the  vertical  distance  of  the  focal  point  of  the  objective 
from  the  surface  of  the  table,  will,  bv  reference  to  a  table  of 
natural  tangents,  give  half  the  required  angle  of  aperture.  This 
will  in  many  cases  be  found  to  be  considerably  less  than  what  may 
be  termed  tne  an^le  of  admission  ofd\ff\k8ed  liglit. 

In  regard  to  angle  of  aperture,  it  may  be  desirable  here  to  state 
that  large  angle  of  aperture  is  necessanly  incompatible  with  that 
far  more  generally  useful  quality  of  a  good  oh]ectvve^  penetration. 

Penetrating  power  is  synonymous  with  d^th  of  focus;  that  is, 
extreme  distance  of  two  planes,  the  points  of  which  are  at  the  same 
time  sufficiently  in  focus  for  the  purpose  of  distinct  vision.  This 
distance  will  manifestly  increase  as  the  angle  of  aperture 
diminishes,  just  as  in  a  landscape  camera  the  fore  and  back  grounds 
can  be  brought  into  sensible  focus  simultaneously  only  by  the  use 
of  a  small  diaphragm,  which  greatly  diminishes  the  an^ar  aper- 
ture of  the  meident  pencils.  But  at  the  same  time  it  must  be 
borne^  in  mind  that  illumination,  ctsteris  paribus,  increases  or 
diminishes  with  ande  of  aperture,  and  the  best  working  glass  will 
be  that  in  which  the  best  compromise  is  effected  between  these 
two  conflicting  requisites.  Por  all  practical  purposes,  except  de- 
veloping the  markmgs  of  diatoms,  an  objective  of  moderate  aper- 
ture will  be  found  most  available.  It  may  reasonably  be  doubted 
whether  the  development  of  the  dottings  of  difficult  aiatoms  is  not 
an  object  rather  of  curiosity'  than  of  utility,  and  whether  it  is 
worth  the  labour  that  has  been  bestowed  upon  the  production  of 
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glasses  for  that  especial  purpose ;  the  labour  of  construction  being 
immensely  augmented  by  the  difficulty  of  duly  balancing  the  aber- 
rations of  the  more  oblique  pencils.  So  much  is  this  the  case, 
that  in  the  best  constructed  objectives  of  the  largest  angles,  the 
yisual  effect  is  sensibly  impaired  when  the  rays  are  transmitted 
through  any  other  thickness  of  covering-glass  than  that  for  which 
they  have  oeen  specially  corrected. 

The  introduction  of  the  binocular  arrangement  of  Mr.  Wenham 
has  created  quite  a  new  era  in  the  history  of  the  microscope. 
This  ingenious  contrivance  consists  in  intercepting  one  half  of 
the  pencil  emerg[ing  from  the  object-glass  by  a  prism  placed  im- 
mediately above  it,  the  transverse  section  of  which  is  a  trapezium, 
of  such  form  that  the  transmitted  half-pencil  is  made  to  form  the 
usual  visual  angle  with  the  undisturbed  half ;  the  surfaces  of  in- 
cidence and  emergence  are  both  perpendicular  to  the  respective 
directions  of  the  rays,  which  suffer  two  internal  reflections  in  pass- 
ing through  the  pnsm. 

A  binocular  arrangement  was  some  years  since  constructed  by 
M.  Nachet,  of  Paris,  which  has  been  considerably  improved  in  the  in- 
struments recently  exhibited  by  him ;  and  another  was  exhibited  by 
Mr.  Dancer,  of  Manchester,  which  closely  resembles  a  plan  pre- 
viously designed  and  abandoned  by  Mr.  Wenham.  In  both  of 
these  the  pencil  is  bisected  by  the  double  prism,  and  the  two  halves 
diverge  equally  in  opposite  ddrectioni.  As,  however,  the  pencils  of 
rays  can  hardly  be  expected  to  pass  through  a  prism  without  some 
sensible  disturbance,  and  as  it  well  known  that  the  superposition  of 
two  equally  perfect  images  is  not  essential  for  the  production  of 
a  satisfactory  binocular  effect,  it  seems  most  probable  that  a  better 
result  will  lie  obtained  by  the  construction  of  Mr.  Wenham  than 
hy  either  of  the  others ;  and  it  has  this  farther  advantage,  that  by 
sunply  withdrawing  the  prism,  which  is  introduced  in  a  small 
slidmg  fi*ame,  the  microscope  is  at  once  reduced  to  its  original  mo- 
nocular form. 

Several  new  modifications  of  illuminating  apparatus  have  been 
introduced  in  this  country  since  1861 ;  the  principal  of  these  are 
a  condenser  of  very  large  angular  aperture,  by  Messrs.  Powell  and 
Lealand,  in  which  every  requisite  modification  of  the  illuminating 
pendl  may  be  produced  by  two  revolving  discs,  one  containing 
apertures  of  various  sizes,  and  the  other  various  diaphragms  for 
excluding  the  central  portion,  or  for  admitting  only  angumr  por- 
tions, of  the  pencil  of  light.  These  discs  are  placed  immediately 
below  the  posterior  lens  of  the  illuminator.  This  method  of  modi- 
fying the  illuminating  pencil  was  first  applied  in  Gillett's  con- 
denser,  as  constructed  by  Mr.  Ross,  by  whom  this  1  latter 
apparatus  has  recently  been  modified  for  the  purpose  of  affording 
a  more  efficient  illumination  for  medium  powers.  A  hemispheri- 
cal condenser  has  been  produced  by  the  fiev.  J.  B.  Beade,  which 
answers  remarkably  well  for  the  purpose  for  which  it  was  devised, 
namely,  the  development  of  the  markings  of  diatoms.  The  plane 
surface  of  the  hemisphere  is  placed  upwards,  and  is  covered  by  a  dia- 
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phragm  in  which  are  marginal  apertures,  capable  of  adjustment  either 
to  an  interval  of  90°  with  each  other,  when  the  arrangement  of 
the  dots  to  be  developed  is  quadrangular,  as  in  JV".  rhomhoides,  or 
P.  hippocampus  ;  or  to  one  of  60°  and  120°,  when  they  are  arranged 
in  equilateral  triangles,  as  in  P.  angulatum^  &c.  An  ingenious 
plan  of  illuminating  by  reflected  light  minute  objects,  mounted  in 
Canada  balsam,  has  been  devised  by  Mr.  Wenham ;  this  consists 
of  a  small  truncated  glass  paraboloid,  which  is  temporarily 
attached  to  the  under  side  of  the  slide  containing  the  object,  by  a 
little  gum,  oil,  or  fluid  Canada  balsam.  The  rays  internally  reflected 
from  the  convex  surface  of  the  paraboloid,  and  impinging  very  ob- 
liquely on  the  under  surface  of  the  slide,  are  transmitted  in  con- 
sequence of  the  fluid  uniting  medium,  and  are  then  internally 
reflected  from  the  upper  surface  of  the  covering  glass  on  to  the 
object.  Very  minute  variations  of  surface  contour  may  by  these 
means  be  rendered  evident. 

Considerable  improvements  in  the  brass  work  have  been 
recently  effected ;  in  the  first-class  instruments  of  Mr.  Boss,  and 
of  Messrs.  Powell  and  Lealand>  the  rotating  stages  are  most  con- 
veniently arranged.  It  must  be  borne  in  mind  tlmt  the  solidity  and 
weight  of  material  necessary  to  entirely  obviate  tremor,  when  high 
powers  are  used,  is  incompatible  with  portability.  On  this  ac- 
count more  portable  forms  of  stand  have  been  constructed 
by  most  of  the  principal  makers  ;  a  stand  made  by  Mr.  Ladd  has 
been  considered  to  combine  lightness  and  portability  with  as  much 
rigidity  as  is  compatible  with  the  weight  of  material  employed. 

Most  praiseworthy  endeavours  have  been  made  by  many  ex- 
hibitors to  produce  an  eflBcient  instrument  at  a  price  compatible 
with  the  means  of  students  and  others,  to  whom  a  first-class  in- 
strument is  \inattainable. 

By  the  aid  of  an  extensive  plant  of  machinery,  Messrs.  Smith, 
Beck,  and  Beck,  have  succeeded  in  producing  a  complete  and 
efficient  binocular  microscope,  at  the  price  that  is  commonly 
charged  by  the  first  makers  for  merely  rendering  a  first-class  in- 
strument binocular.  Thej  have  also  constructed  a  still  cheaper 
form  of  instrument,  combming  great  steadiness  with  fair  optical 
efficiency.  Mr.  Highley  and  Mr.  Pillischer  have  also  greatly  dis- 
tinguished themselves  in  this  department.  Very  cheap  forms  of 
compound  microscope  are  exhibited  by  Mr.  Field,  who  obtained  the 
Society  of  Arts'  prize  some  years  since,  but  who  does  not  appear 
to  have  in  any  respect  improved  his  model;  and  others  by  Mr. 
Parkes,  the  cheapest  of  aU,  but  at  the  same  time  it  must  be 
added,  the  least  efficient  optically ;  whether  the  quality  is  as  good 
as  can  be  procured  at  the  price  is  a  question  which  none  but  the 
manufacturer  can  determine. 

There  is  a  very  creditable  display  of  preparations,  both  British 
and  foreign ;  but  it  is  to  be  regretted  that  one,  who  has  for  many 
years  been  considered  the  first  British  preparer,  has  contributed 
nothing  to  this  Exhibition.  The  German  objects  prepared  by 
imbibition  and  transparent  injection,  imported  and  exhibited  by 
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Messrs.  Smith,  Beck,  and  Beck,  are  extremely  beautiful  and  in- 
structiva 

The  works  of  individual  exhibitors,  in  the  British  and  Foreign 
departments  respectively,  will  now  be  briefly  noticed. 

JBritish  ExMhitora, 

C.  Bakeb,  H.M.  {United  Kingdom,  2853),  exhibits  a  creditable 
collection  of  well-constructed  microscopes,  the  prices  of  which 
are  moderate.  The  stands  are  after  Mr.  Boss's  model.  The 
objectiyes  are  of  very  fair  quality  for  general  purposes ;  some  of 
the  low  powers  are  very  good.  His  students'  microscopes  are 
well  and  economically  constructed. 

Professor  Beale,  M.  (United  Kingdom,  2855),  has  devised  and 
exhibited  an  exceedingly  simple  and  convenient  form  of  micro- 
scope, for  the  purposes  of  clinical  instruction  and  of  class  demon- 
stration. Over  tne  body  of  the  microscope,  which  is  of  small 
dimensions,  a  tube  is  fitted  with  a  bell-shaped  mouth  at  the  end. 
This  tube  slides  freely  over  the  body,  but  is  capable  of  being 
fixed  at  will,  by  means  of  a  clamping-screw.  The  slide  contain- 
ing the  object  is  placed  across  the  bell-mouth,  and  held  there  by 
a  spring  pressing  against  the  back  of  it,  and  is  thus  maintained 
perpendicular  to  the  axis  of  the  instrument.  When  the  focus  is 
adjusted,  the  clamping-screw  is  fixed,  and  the  fine  adjustment 
necessary  for  the  differences  of  vision  in  different  individuals 
is  effected  by  drawing  out  or  pressing  in  the  eye-piece.  The 
object  and  object-glass  are  thus  protected  from  mutual  injury,  an 
accident  of  by  no  means  unfrequent  occurrence  in  careless  or 
unpractised  hands.  In  this  form  the  instrument  is  adapted  to 
the  clinical  examination  of  secretions,  &c.,  and  must  be  directed 
by  the  hand  towards  day  or  artificial  light.  For  demonstration 
to  a  class,  this  instrument  is  attached  horizontally  to  a  small 
wooden  stand  by  means  of  a  clamp,  supported  by  two  legs.  To 
the  stand  a  small  oil  lamp  is  likewise  attached ;  and  a  stem  pro- 
ceeding from  the  lower  edge  of  the  bell-mouth  carries  any  desired 
form  of  condensing  or  illuminating  apparatus.  This  stand  is 
capable  of  being  freely  handed  round  a  large  class,  without  the 
focus  becoming  at  all  deranged,  even  when  a  very  deep  objective 
is  employed.  Professor  Beale  also  exhibits,  attached  to  micro- 
scopes of  this  form,  some  very  beautiful  preparations,  illustrative 
of  a  fact  discovered  by  himself,  which  has  a  very  important  phy- 
siological bearing — namely,  that  if  small  portions  of  tissue  are, 
immediately  after  the  extinction  of  life,  immersed  in  an  alkaline 
solution  of  carmine,  those  elements  in  which  growth  or  develop- 
ment was  actually  in  progress  at  a  time  immediately  preceding 
the  cessation  of  vitality,  become  permanently  stained  by  the 
colouring  matter ;  while  from  the  "  formed  material,"  as  he  terms 
it,  comprising  those  portions  of  tissue  in  which  the  development 
is  complete,  the  colour  may  be  subsequently  washed  out.  This 
evidently  affords  a  most  important  means  of  investigating  the 
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processes  concerned  in  the  growth  and  deyelopment  of  the  various 
tissues  of  which  animal  frame  is  composed.  Some  preparations 
are  also  exhibited  illustrating  the  preservative  effect  of  a  weak 
aqueous  solution  of  wood-naphtha  and  creasote. 

J.  H.  Dallmetee,  M.  (United  Kingdom,  2888),  exhibits 
microscopes  constructed  after  the  model  of  his  late  father-in-law, 
Mr.  A.  Koss,  whose  talents  were  long  so  successfully  directed  to 
the  improvement  of  the  microscope.  These  are,  as  might  be 
expected,  first-class  instruments ;  but  in  their  construction,  Mr. 
Dallmeyer's  artistic  power  has  not  experienced  as  successful  a 
development  as  in  his  astronomical  telescopes  previously  men- 
tioned. 

J.  B.  Dancee,  Manchester,  "M..  (United  Kingdom,  2889),  exhibits 
a  patented  form  of  binocular  microscope,  in  which  the  two  pencils 
pass  symmetrically  through  an  achromatized  double  prism.  As 
previously  stated,  it  is  very  questionable  whether  any  contrivance 
for  the  symmetrical  divergence  of  the  pencils  by  means  of  refract- 
ing prisms  is  desirable.  In  this  the  light  is  a  good  deal  reduced 
by  tne  narrowness  of  the  rectangular  aperture  through  which  the 
pencil  is  transmitted.  Mr.  Pancer's  reputation  for  the  successful 
production  of  microscopic  photographs  is  well  known,  and  fully 
sustained  by  thoge  exhibited.  A  eroup  of  four  well-defined  por- 
traits  of  eminent  persons  is  so  smful  that  the  width  of  each  con- 
taining oval  is  one  fiftieth  of  an  inch. 

P.  rniTH  &  Co.,  Sheffield  (United  Kingdom,  2899),  exhibit 
some  well-made  microscopes,  at  moderate  prices,  for  the  amount 
of  workmanship  expended  on  them.  Their  optical  properties  are, 
hotvever,  hardly  equivalent  to  the  soundness  of  their  mechanical 
construction. 

8.  HiGHLET,  M.  (United  Kingdom,  2912),  exhibits  some  very 
commendable  forms  of  microscope  for  students  and  general  use, 
at  a  very  moderate  price.  Among  these  are  the  lafe  lamented 
Professor  Quekett's  dissecting  microscope,  neatly  packed  i)p  as  a 
pocket  companion;  and  Professor  Beale*s  admirable  instrument 
for  the  lecture-room,  at  the  moderate  price  of  £3  3*. 

HoENE  &  Thoenthwaite,  M.  (United  Kingdom,  2916),  exhibit 
a  full-sized  and  well-finished  microscope,  the  only  noticeable 
peculiarity  of  which  is  that  there  is  a  small  amount  of  tilting  or 
rocking  motion  communicable  to  the  stage,  by  means  of  which  an 
object,  not  mounted  parallel  to  the  surface  of  the  slide,  may  be 
brought  to  coincide  with  the  plane  of  vision.  They  exhibit  also 
nu  apian atic  eye-piece ;  this  is  not  really  so  great  a  desideratum 
as  might  be  supposed,  inasmuch  as  ^the  best-constructed  objec- 
tives are  usually  a  little  over-corrected,  to  compensate  for  the 
chromatic  aberration  of  the  ordinary  Huyghenian  eye-piece. 

W.  Ladd,  M.  (United  Kingdom,  2925),  exhibits  microscopes  of 
considerable  merit.  The  instruments  of  Mr.  Ladd  have  been 
long  and  favorably  known  to  microscopists  for  the  substitution 
pf  a  chajn-movement  for  the  ordinary  rack  and  pinion,  whereby 
great  pmppthness  of  motion  is  attained,  together  with  the  entire 
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absence  of  '^  loss  of  time."  This  is  applied  both  to  the  coarse 
adjustment,  for  raising  or  lowering  the  body  of  the  instrument, 
and  to  the  rectangular  movements  of  the  stage.  The  adjustment 
of  the  secondary  stage  is  of  a  very  simple  and  effective  kind ;  the 
stage  consists  of  three  brass  plates  superposed  on  each  other,  the 
lower  one  being  attached  to  the  body  of  the  instrument,  and  the 
upper  one  to  the  tube  which  carries  the  illuminator.  The  middle 
plate  is  connected  with  the  external  ones  by  two  pins  distant  90 
from  each  other,  and  each  moved  upon  the  other  by  a  rack  and 
pinion.  Mr.  Ladd  has  also  a  very  neatly  arranged  magnetic  stage. 
Two  small  magnetic  bars  are  inserted  in  the  stage-plate,  and  a 
gilt  iron  bar  placed  across  these  adheres  in  any  position  in  which 
It  is  placed,  and  supports  the  object.  The  quality  of  the  objec- 
tives is  good,  but  not  first-rate.  The  lightness  and  portability  of 
the  stand  have  already  been  alluded  to. 

J.  Fabkes  &  Son,  JBirmingham,  H.  M.  {United  Kingdom^ 
294B),  emphaticaUy  state  that  their  aim  has  been  to  produce  con- 
venient, well-proportioned  instruments,  at  the  lowest  poseible  price, 
and  no  doubt  this  object  has  been  successfully  carried  out,  as 
their  simplest  forms  of  compound  microscopes  are  extremely  cheap^ 
the  lowest  cost  being  only  10^.  6d, ;  these  may  be  the  means  of 
introducing  a  healthy  and  inviting  pvu^uit  amount  large  classes 
to  whom  more  efficient  instruments  would  be  obviously  unattain- 
able. This  firm  has  boldly  attempted  to  develop  a  new  point  of 
union  between  art  a^d  science,  m  the  production  of  a  large 
"  Pine  Art "  microscope.  As  taste,  is  'proverbially  not  amenable 
to  nnj  known  law,  it  is  hoped  that  this  "  work  of  art  *'  may  not 
remain  unappreciated ;  but  an  irresistible  conviction  arises  that 
the  body  of  a  microscope  mounted  on  the  back  of  a  dolphin,  or  a 
griffin,  or  anything  of  that  sort,  is  an  incongruous  ana  uncom- 
mendable  monstrosity. 

M.  FiLLiscHEB,  M.  {United  Kingdom,  2945),  exhibits  a  con- 
siderable variety  of  microscopes,  some  of  which  may  fairly  claim 
the  denomination  of  first-claiBS  instruments ;  and  the  advance  of 
his  recent  exhibit  from  that  of  1851  evinces  much  persevering 
industry.  His  brass-work  is  very  good ;  it  is  generally  on  the 
^'  Boss  "  model,  except  that  a  little  curvature  is  given  to  the  out- 
line of  the  vertical  supports.  The  optical  work  is  good,  but  has 
not  ^et  reached  the  highest  standard  of  excellence.  The  object 
in  his  collection  which  was  considered  most  entitled  to  commen- 
dation, was  a  very  compact  student's  microscope  in  a  neat  ma- 
hogany case.  The  objective  consisted  in  a  triple  achromatic  com- 
bination ;  the  first,  composed  of  three  lenses,  made  a  good  objec» 
tive  of  one-inch  focus.  The  addition  of  the  second,  a  correcting 
combination  of  two  lenses,  gave  an  indifferent  half-inch  objective ; 
but  the  addition  of  the  third  combination  constituted  a  very 
effective  glass  of  quarter-inch  focus ;  and  the  price  of  the  whole, 
namely  £5,  does  not  exceed  that  of  a  quarter-inch  objective  alone, 
by  either  of  the  first  makers. 

FowBLL  &  LsiiLAKn,  M.  {United  Kingdonh  2946).  The  exhibit 
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of  this  old-established  and  much  respected  firm  was  of  very  limited 
extent,  but  at  the  same  time  of  first-rate  excellence.  The  form 
of  stand  now  generally  adopted  by  them  is  a  tripod,  combining 
steadiness  and  stability  with  comparative  lightness :  as  the  stability 
of  the  instrument  here  depends  on  breadth  of  base  in  place  of 
weight  of  foot.  The  object-stage  has  a  concentric  circular  motion, 
in  addition  to  the  usual  rectan^ar  movements.  The  rectangular 
movement-plates  are  made  extremely  thin,  and  are  raised  by  a 
kind  of  flat  pillar  from  the  rotating  ring,  for  the  purpose  of 
allowing  rays  of  the  utmost  obliquity  to  be  thrown  upon  the 
object  by  an  Amici  prism.  The  sharply  accurate  defining  power 
of  their  objectives  has  scarcely  been  exceeded,  and  not  often 
equalled,  especially  in  those  of  most  difficult  execution,  the  -j^th 
and  -^th ;  but  their  greatest  triumph  is  in  the  production  of  a 
perfectly  defining  objective  of  -^th  or  ^^th-inch  focus,  working 
very  satisfactorily  through  a  covering-glass  of  0035  to  0*004>-inch 
thickness.  Nor  is  it  to  be  supposed  that  this  immense  magnifying 
power,  ranging  as  it  does  from  about  1700  to  upwards  of  3000 
diameters,  that  is,  in  round  numbers,  from  three  to  ten  millions  in 
area,  is  a  mere  philosophical  curiosity ;  we  cannot  doubt  that  the 
wonders  of  creative  beneficence  will  be  developed  in  proportion 
to  our  extended  means  of  investigation ;  and  the  writer  can  fuUy 
testify  to  having  repeatedly  seen,  under  one  of  these  objectives, 
evidences  of  structure  that  are,  under  ordinary  powers,  utterly 
indistinguishable.  This  firm  also  exhibits  a  compact  form  of 
portable  microscope,  in  which  the  three  legs  of  the  tripod  fold 
together ;  and  a  very  convenient  form  of  illuminating  apparatus, 
which  has  been  already  alluded  to.  They  have  not  devoted  their 
attention  to  the  manufactiu^  of  anything  but  first-class  instru- 
ments. 

The  Eev.  J.  B.  Eeade,  Mlesborough,  H.  M.  {United  Kingdom, 
2948),  exhibits  a  hemispherical  condenser,  which  has  been  found 
to  possess  remarkable  powers  in  developing  the  markings  of 
diatoms,  with  objectives  that  were  imable  to  accomplish  the  same 
with  any  previously  known  simple  means  of  illumination.  The 
construction  of  this  apparatus  has  already  been  sufficiently  de« 
scribed. 

T.  Eoss,  M.  {United  Kingdom,  2962),  exhibits  a  remarkably 
fine  collection  of  first-class  instruments  and  apparatus,  for  every 
kind  of  microscopical  investigation.  These  instruments  differ 
in  quality,  and  correspondingly  in  price,  only  in  relation  to  the 
completeness  of  their  mechanical  arrangements,  the  workmanship 
of  all  being  equally  good,  so  far  as  it  e]d;ends.  The  optical  parts 
of  all  are  alike,  both  ocular  and  objective,  none  of  a  second  or 
inferior  quality  being  manufactured.  The  stage  arrangements 
are  most  perfect ;  the  thin  traversing  plates  of  the  object-stage 
are  attached  to  a  rotating  ring,  believed  to  be  of  such  diameter  as 
to  admit  to  the  under  surface  of  the  object  any  oblique  illumina- 
tion that  can  possiblv  be  required.  This  form  of  stage  was 
generally  admitted  to  be  the  best  in  the  Exhibition.    The  secon- 


Digitized  by 


Google 


BROOKES^    ON    MICROSCOPES    IX    THE    EXHIBITION.  91 

dary  stage  for  the  adAptation  of  all  varieties  of  iUuminatiDg  and 
polarizing  apparatus  is  readilv  mounted  and  dismounted,  and 
possesses  vertical  and  rectangular  horizontal  adjustments,  as  well 
as  circular  motion,  the  rings  both  in  this  ana  the  upper  stage 
being  graduated. 

Of  the  objectives  it  is  difficult  to  sav  too  much ;  the  correction, 
and  consequent  defining  power  of  all  is  excellent,  and  in  the 
medium  powers  especially  the  flatness  of  the  field  and  the  accu- 
racy  of  definition  over  its  entire  surface  are  most  remarkable ; 
the  low  powers  (meaning  objectives  of  one-inch  or  longer  focus) 
are  by  no  means  excluded  from  this  category ;  but  in  these,  good 
results  in  this  direction  have  been  long  since  obtained;  and,  more* 
over,  the  attainment  is  comparatively  easy. 

In  addition  to  the  usual  forms,  a  Elelner's  achromatic  eye*piece 
is  exhibited,  by  which  the  usual  area  of  the  field  of  view  is 
doubled,  but  not,  it  is  thought,  without  a  considerable  sacrifice 
of  definition.  This  difiere  m>m  the  ordinary  Huyghenian  eye- 
piece in  having  a  double  convex  field-glass  and  an  achromatic 
meniscus  eye-glass. 

Of  illuminating  apparatus,  Mr.  Eoss  exhibits  a  modification  of 
his  well-known  Oillett's  condenser,  specially  adapted  for  the  lower 
powers ;  and  in  addition  to  all  other  established  forms,  we  find 
the  hemispherical  condenser  above  mentioned,  now  commonly 
known  as  <*Eeade*s  kettle-drum."  Parker's  selenite  plates  are 
here  very  conveniently  adapted  to  the  polarizing  apparatus. 
Amongst  a  great  variety  of^  useful  accessory  apparatus,  a  new 
form  of  compressor  is  exhibited,  in  which,  by  means  of  a  short 
vertical  slide,  the  upper  plate  of  thin  glass  is  moved  parallel  to 
the  plane  of  the  instrument. 

Smith,  Beck,  &  Beck,  M.  (United  Kingdom^  2964),  present  a 
copious  display  of  microscopes  of  various  capabilities.  One  of 
their  large  first-class  instruments  is  rendered  very  portable,  l^ 
making  the  legs  to  fold  up ;  the  stage  also  is  removable ;  it  is 
packed  in  a  comparatively  small  flat  case,  replete  with  every  con- 
ceivable accessory  apparatus. 

The  first-class  instruments  by  this  firm  have  long  been  duly 
appreciated  by  the  public,  but  tneir  efforts,  which  were  considered 
most  praiseworthy  and  successful,  were  those  directed  to  the 
production  of  students'  microscopes  of  various  kinds,  of  good 
working  quality,  and  at  a  very  moderate  price,  by  the  aid  of  an 
extensive  plant  of  machinery.  Perhaps  the  most  conspicuous  of 
these  is  a  binocular  microscope,  which  is  rendered  complete  with 
eve-pieces,  and  two  objectives,  at  £10,  about  the  same  price  as 
that  usually  charged  by  themselves,  and  the  other  first-rate  firms, 
for  merely  adapting  wenham's  binocular  arrangement  to  an 
ordinary  first-class  instnmient.  The  student's  microscope,  firmly 
supported  on  a  solid  circular  base,  comprising  two  fidrly  good  ob- 
jectives of  one-inch  and  quarter-inch  focus,  and  sold  complete 
for  £5,  is  a  highly  commendable  instrument. 

This  firm  e3iibits  as  an  undoubted  novelty  a  "  Muieum  Mere- 
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seopey*  consifltiDg  of  a  microscope-bod j  mounted  over  a  large 
revolving  brass  drum,  in  the  interior  of  which  are  placed  a  numl:^ 
of  independently  revolving  cylinders,  which  traverse  as  they  rotate, 
by  the  aid  of  a  many-threaded  screw.  The  objects,  500  in 
number,  are  placed  spirally  round  the  hollow  cylinders,  and  are, 
by  appropriate  and  simple  mechanism,  brought  successively  into 
the  field  of  view,  bein?  illuminated  by  a  reflector  placed  inside 
the  cylinder.  This  elaborate  contrivance  is  wdl  adapted  for  the 
purpose  for  which  it  was  designed,  and  will  effectually  protect  the 
collection  of  objects  from  dishonesty,  as  well  as  from  carelessness. 

Several  new  accessory  apparatus  are  likewise  comprised  in  this 
collection.  Besides  the  double  nose-piece  now  generally  in  use, 
there  is  a  quadruple  nose-piece,  for  mounting  four  object-glasses 
simultaneously,  either  of  which  may  be  brought  into  the  axis  of 
vision.  This  consists  of  a  revolving  piece,  with  four  bent  arms 
attached  to  the  body  of  the  instrument,  so  that  the  axes  of  the 
four  objectives  lie  in  a  conical  surface,  one  side  of  which  is 
coincident  with  the  axis  of  the  body.  The  weight  of  this 
apparatus,  when  loaded  with  four  objectives,  will  be  nearly  twice 
that  of  the  double  nose-piece ;  and  its  greater  convenience  is 
perhaps  open  to  question ;  moreover,  it  is  thought  to  be  impossible 
that  the  fine  adjustment  can  work  with  the  delicacy  essential  for 
high  powers,  when  its  spring  is  so  heavily  and  so  unnecessarily 
loadea.  There  is  also  a  very  ingeniously  contrived  opaque  object- 
holder,  in  which,  by  a  simple  and  effective  means  of  complete 
rotation  in  two  planes  perpendicular  to  each  other,  the  point 
of  surface  under  examination  may  be  placed  in  any  required 
position. 

This  firm  also  exhibits  a  variety  of  pieces  of  brass-work  in  all 
stages  of  manufacture,  from  the  rough  casting  to  the  finished 
work,  .showing  the  beneficial  action  of  planing,  shaping,  and 
slotting  machines,  designed  and  constructed  by  themselves,  on 
the  weU-known  and  established  principles  now  generally  adopted 
in  mechanical  engineering. 

J.  Swift  {United  Kingdom^  2974)  exhibits  a  microscope  stand, 
in  which  a  chain-movement  is  concealed  in  the  triangular  sliding- 
bar  and  its  stem,  and  the  rectangular  motions  of  the  stage  are 
effected  by  eccentrics.  The  chain-movement  necessarily  gives 
g^eat  smoothness  of  motion ;  the  advantage  of  the  stage-movement 
i»  somewhat  questionable. 

P.  H.  Wekhjlm,  M.  {United  Kingdom,  2989),  exhibits  his  now 
well-known  and  duly  appreciated  binocular  arrangement,  which 
has  alreadv  been  alluded  to  (p.  22)  ;  the  most  ^rfect  stereoscopic 
effect  is  thereby  produced,  without  the  defimtion  of  the  object 
being  sensibly  impaired.  This  is  due  to  the  entire  absence  of 
chromatic  dispersion,  the  deflected  pencil  being  perpendicularly 
incident  on,  and  emergent  from,  the  corresponding  surfaces ;  its 
change  of  direction  is  solely  due  to  internal  reflection.  If  the 
displacement  of  the  pencils  be  effected  by  refraction,  some  amount 
of  chromatic  disper9lO^  is  unavoidable,  which  has  been  found  to 
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render  sueh  binocular  viuon  extremely  irksome,  especiallj  if  long 
continued.  The  construction  is  now  so  uniyersaUy  adopted  in 
new  instruments,  and  adapted  to  old  ones,  by  all  the  leading 
British  makers,  that  it  would  have  inyolred  needless  repetition  to 
mention  it  in  each  particular  case. 

It  would  be  unjust  to  conclude  these  obseryatiens  without 
a  oommendatorj  remark  on  the  extreme  not  less  than  unusual 
liberality,  that  induced  Mr.  Wenham  to  disclaim  any  personal 
pecuniary  adyantage  from  this  most  ingenious  and  useful  in- 
yention. 

J.  Cababtelli,  Manchester  (2878). 

GHAnBFBK  Bbothbbs,  Sheffield  H.M.  (2805). 

Elliott  Bbothebs,  M.  (2897). 

W.  J.  Salmok  (2958). 

E.  G.  Wood  (2994). 
Microscopes  are  exhibited  by  all  these  firms,  but  none  of  them 
require  special  notice. 

Foreign  ExhihUore. 

E.  P.  Habtfacb,  Paris,  M.  (France,  1417),  exhibits  a  fine 
collection  of  microscopes,  the  stados  of  which  are  generally  on 
the  Oberhauser  model,  in  which  the  body  oi  the  microscope 
stands  up  from  aheayy,  hollow,  cylindrical  base  or  pedestal,  tne 
upper  surface  of  which  forms  the  stage.  The  bulk  of  these  in- 
struments is  much  less  than  that  of  the  first-class  English 
microscopes ;  this  is  not  probably  attended  by  any  disadyantage, 
except  that,  to  a  considerable  extent,  magnifying  power  is  con- 
veniently augmented  by  length  of  body.  The  powers  generally  are 
very  good — unquestionably  the  best  in  the  foreign  department ;  the 
deepest  is  1  millimetre  focal  length,  and  hence  about  equivalent  in 
magnifying  power  to  the  *^th  of  Powell  and  Lealand ;  but  in 
penetrating  and  defining  power  it  is.  not  comparable  with  that 
unique  objective. 

Several  of  the  deeper  powers  by  this  and  other  foreign  artists 
are  corrected  for  the  transmission  of  the  rays  from  the  object  to  tht 
objectiye,  through  some  intervening  fluid  medium,  as  distilled  water* 
Tms  principle  of  construction  has  not  been  at  all  carried  out  in  this 
country ;  all  our  objectives  being  corrected  for  the  reception  o^ 
rays  from  air ;  it  may,  perhaps,  possess  advantages  that  are  not  at 
first  sight  apparent,  and  deserves  more  attention  than  it  has 
has  hitherto  received. 

A.  MiBAiTD,  Sen.,  Paris  {France,  1418),  exhibit  miscroscopes, 
the  stands  of  which  are  after  the  ordinary  English  model.  Th« 
objectives  are  after  the  usual  French  plan,  consisting  of  three 
similar  achromatic  lenses,  superposed,  which  are  either  taken  at 
random  from  a  pile,  or  at  best,  matched  by  trial.  This  principle 
of  construction  is  manifestly  inferior  to  that  universally  adopted 
in  this  country,  especially  in  all  the  higher  powers,  in  which  the 
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magnifjing  power  is  thrown  principally  on  the  anterior,  and 
the  correction  of  aberration  on  the  middle  and  posterior  com- 
binations. 

J.  G.  HoFMJLiar,  Paris  M.  (France,  1440),  exhibits  a  polari- 
microscope,  an  ingeniously  designed  and  very  convenient  instru- 
ment for  the  examination  of  small  crystals  and  crystalline  plates, 
nnder  the  influence  of  polarized  light.  The  object  to  be  examined 
ii  placed  in  the  middle  of  the  instrument,  at  the  common  focus 
of  two  triple  combinations,  so  constructed  as  to  collect  the  pen- 
cils from  a  large  field  of  view.  A  polarizer  is  placed  beneath  the 
lower  triplet,  and  an  eye-piece  and  analyser  above  the  upper 
one.  The  visual  angle  is  so  large  that  the  two  axes  of  bi-axud 
crystals  may  frequently  be  viewed  simultaneously,  even  when 
separated  by  a  considerable  angular  interval.  This  appears  to  be 
the  most  complete  and  effective  apparatus  that  has  been  con- 
structed for  this  class  of  physical  investigations. 

Nachet  &  Son,  Paris,  M.  (Francey  1416),  exhibit  a  good  col- 
lection of  instruments,  of  which  their  binocular  microscopes  are 
the  most  conspicuous.  M.  Nachet  has  undoubtedly  the  credit  of 
having  been  the  first  to  achieve  the  successful  construction  of  a 
binocular  microscope.  The  prismatic  arrangement  for  bisecting 
the  visual  pencil  m  the  instruments  recently  exhibited  is  far 
superior  to  that  previously  adopted  by  the  same  firm,  and  yields 
perhaps  as  good  a  result  as  can  be  expected  from  any  symmetrical 
plan  of  construction ;  the  reasons  for  preferring  the  unsymmetrical 
plan  of  Mr.  Wenham  have  already  been  assigned.  This  firm 
also  exhibits  some  ingenious  devices  by  which  the  pencil  trans- 
mitted by  the  objective  is  prismatically  divided  into  three  and 
four  parts,  and  directed  through  as  many  divergent  tubes,  to 
enable  a  like  number  of  persons  to  view  an  object  simultaneously ; 
but  the  advantages  which  such  persons  would  derive  from  seeing 
an  object  imi)erfectly  together,  in  preference  to  seeing  it  well 
in  succession,  is  not  very  apparent 

P.  A.  NoBBET,  M.,  Berlin  {Prussia,  1410),  exhibits  a  micro- 
scope  of  his  own  design,  and  his  well-known  test  lines,  for  which 
a  prize  medal  was  awarded  in  the  Exhibition  of  1851,  and  a 
description  of  which  will  be  found  at  page  268  of  that  Jury 
Eeport.  The  microscope  is  not  conspicuous  for  the  convenience 
of  its  arrangements ;  it  is  tall  and  vertical,  and  has  a  micrometer 
stage-movement,  consisting  of  a  micrometer-screw,  with  a  large 
graduated  head  attached  to  an  adjacent^^^^  pillar,  and  connected 
with  the  stage  by  a  Hook's  loint,  in  order  to  admit  an  adjustment 
of  the  stage  for  focusing.  The  vertical  position  of  a  microscope 
is  always  undesirable,  where  it  can  be  avoided,  as  the  necessamy 
flexed  position  of  the  head  incommodes  the  circulation  of  the 
blood,  and  tends,  in  conjunction  with  the  active  exercise  of  vision, 
to  produce  congestion;  moreover,  vision  is  liable  to  be  rendered 
indistinct  bv  the  gravitation  of  any  humours  floating  on  the 
surface  of  the  eye  to  the  then  lowest  point,  the  centre  of  the 
cornea. 
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H.  SoHBOBEB  {Hamburg^  87)  exhibits  some  very  common- 
place microscopes. 

A  few  unimportant  instruments  in  this  class  may  possibly  have 
been  overlooked  in  the  foreign  department. 


Descrii'Tions  of  new  British  Polyzoa,  with  Remarks  on 
some  imperfectly  known  Species.     By  Joshua  Alder^  Esq. 

The  branched  calcareous  Polyzoa  have  always  commanded 
attention,  from  the  beauty  of  their  form  and  structure,  while 
at  the  same  time  naturalists  have  experienced  considerable 
difficulty  in  defining  their  specific  distinctions.  My  object 
in  the  present  paper  is  to  endeavour  to  clear  up  some  of  the 
difficulties  that  beset  the  study  of  the  British  species,  more 
especiaUy  in  the  genera  Cellepora  and  Eschara,  with  regard 
to  some  species  of  which  a  more  than  usual  difference  of 
opinion  exists.  Dr.  Johnston  did  much  to  unravel  the  syno* 
nyms  of  this  class  in  his  'History  of  British  Zoophytes.* 
But  it  is  to  Professor  Busk  that  we  are  most  indebted  for  a 
knowledge  of  their  peculiar  structure,  and  a  careful  definition 
of  their  generic  and  specific  forms.  In  his  '  Catalogue  of  the 
Polyzoa  in  the  British  Museum,'  he  points  out  the  import- 
ance  of  those  curious  organs,  the  avicularia  and  vibracula,  in 
the  discrimination  of  species — an  attention  to  which  has  very 
materially  contributed  to  the  accuracy  of  definition.  The 
papers  of  the  same  distinguished  observer,  in  the  '  Journal  of 
Microscopical  Science,'  stiU  further  increased  our  knowledge 
of  the  British  species,  particularly  in  the  description  of  those 
got  in  Shetland  by  our  lamented  friend,  Mr.  Barlee.  Still, 
however,  much  remains  to  be  done.  The  eminent  Norwe- 
gian naturalist.  Professor  Sars,  has  lately  published  a  valua- 
ble paper  '  On  some  Norwegian  Polyzoa,*  which  throws  much 
light  on  our  British  species,  and  especially  those  of  Shetland. 
With  the  assistance  of  specimens  of  his  new  genera,  which 
Professor  Sars  has  kindly  sent  me,  I  shall  be  able  to  clear  up 
some  points  in  our  Polyzoa  hitherto  misunderstood,  while  at 
the  same  time  I  shall  have  the  opportunity  of  introducing  a 
few  new  species  into  the  British  Fauna. 

Genus  Cellepora. 

Some  of  the  species  of  this  genus  have  lately  been  removed 
to  Eschara,  including  Cellepora  Skenei  and  C.  leevis;  also 


Digitized  by 


Google 


96  ALDER^   ON    NEW   BRITISH    POLYZOA. 

the  C.  cervicornis  of  British  authors,  the  propriety  of  remov- 
ing which  is  doubtful.  The  only  branched  species  mentioned 
by  Dr.  Johnston,  now  generally  retained  in  this  genus,  is  C, 
ramiUosa.  As  one  or  two  species  have  been  confounded  with 
this,  it  will  be  necessary  to  re-define  it. 


Cellepora  ramulosa,  Linn.     (PI.  II,  fig.  1.) 

Polyzoary  erect,  white  or  yellowish,  rather  glossy,  branch- 
ing dichotomously,  and  arising  generally  from  a  broadish 
spreading  base,  the  branches  cylindrical,  and  tapering  very 
slightly.  Cells  prominent,  ventricose,  rather  irregularly 
heaped,  smooth,  and  occasionally  punctured  round  the  sides ; 
the  apertures  smallish,  nearly  circular,  with  a  strong  project- 
ing rostrum  below,  terminating  generally  in  a  sharp  point, 
and  with  an  avicularium  placed  on  one  side.  OviceUs  small- 
ish, subglobose,  rather  broader  than  long,  smooth,  and  imper- 
forate. Height  sometimes  reaching  to  three  inches ;  lateral 
expansion  variable,  but  often  exceeding  the  height.  Breadth 
of  Dranches  about  one  and  a  half  tenths. 

Celly>ora  ramulosoy  Flem.,  'Brit.  Anim.,'  532;  Johns.,  in 
'Newc.  Nat.  Hist.  Trans.,'  v.  ii,  p.  267,  t.  12,  figs.  8,  4; 
'  Brit.  Zooph.,'  2nd  Ed.,  p.  296,  t.  52,  figs.  4,  5 ;  Couch, 
'  Cornish  Fauna,"  pt.  iii,  p.  110,  t.  20,  fig.  2;  Busk,  'Catal.,' 
p.  87,  t.  109,  fig.  1,  2,  3,  (young?). 

This  species  may  generally  be  known  by  its  roughened  and 
spinous  appearance.  Large  specimens  are  much  branched; 
the  brancnes  are  round,  tapering  a  little  towards  the  apex, 
where,  occasionally,  they  are  slightly  flattened.  Professor 
Busk  says  *  that  the  ovicells  are  punctured,  but  this,  I  think, 
is  a  mistake,  as,  according  to  my  observation,  they  are 
smooth  and  imperforate,  and  in  that  respect  are  well  distin- 
guished from  the  following. 


*  Cellepora  dichotoma,  Hincks.     (PI.  II,  figs.  2,  3,  4.) 

This  species  has  been  described  by  the  Bev.  T.  Hincks,  in 
his  '  Catalogue  of  the  Zoophytes  of  South  Devon  and  Corn- 
wall.' It  is  distinguished  from  C.  ramulosa  by  its  less  spinous 
surface,  the  rostrum  below  the  aperture  being  blunt,  and,  ex- 
cepting in  young  cells,  very  slightly  projecting.  The  stem  is 
slender  below,  and  scarcely  expanded  at  the  base,  becoming 

*  'FossU  Polyzoa  of  tlio  Crag,*  p.  68. 
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broader  as  it  ascends,  branching  dichotomously,  and  tapering 
to  a  blunt  apex.  The  oviceUs  are  larger  and  more  numerous 
than  in  the  last  species,  and  are  distinctly  perforated.  Besides 
the  ayicularium  on  one  side  of  the  rostrum,  there  are  small, 
circular  avicularia  scattered  over  the  surface  and  between  the 
cells,  with  a  few  larger  spatulate  ones  interspersed.  The 
specimens  got  by  Mr.  Hincks  appear  to  have  been  of  small 
size;  but  on  the  coast  of  Northumberland,  where  the  species 
is  not  uncommon,  it  grows  rather  larger,  though  seldom 
reaching  above  an  inch  in  height.  It  varies  a  good  deal  in 
form,  sometimes  spreading  in  a  palmate  manner,  like  an  elk^s 
horn  (fig.  3),  sometimes  consisting  of  more  slender  cylindri- 
cal branches  of  nearly  equal  thickness  throughout  (fig.  2). 
The  typical  form,  however,  is  a  little  ventricose  in  the  centre^ 
and  not  much  branched. 


Cellefo&a.  attenuata,  n.  sp.     (PI.  II,  fig.  6 — 8.) 

Polyzoary  very  slender,  white,  cylindrical,  nearly  smooth 
below,  a  little  roughened  above,  dichotomously  branched,  the 
branches  of  eq^ual  thickness  throughout,  and  diverging  on  all 
sides.  Cells  immersed  or  very  slightly  raised,  excepting 
those  towards  the  extremities  of  the  branches,  which  are  a 
little  more  prominent ;  their  surface  is  smooth,  with  small 
tubular  perforations  round  the  margins,  and  a  few  circular 
and  slightly  raised  avicularia  on  the  surface  of  the  cells. 
Apertures  nearly  circular,  with  a  slightly  projecting  rostrum 
below,  bearing  a  small  avicularium  on  one  side ;  the  rostra 
are  obliterated  in  the  lower  portion  of  the  stem  and  branches. 
Ovicells  free,  semicircular,  decumbent,  a  little  perforated. 
Height,  about  an  inch ;  lateral  expansion,  rather  less ;  breadth 
of  stem,  Vo^h  of  an  inch. 

The  species  has  yet  only  been  found  in  Shetland,  where  it 
was  first  got  by  Mr.  Barlee,  in  1858.  It  has  lately  been  ob- 
tained in  the  same  locality,  by  the  Rev.  A.  M.  Norman. 
C.  attenuata  comes  rather  near  to  some  varieties  of  the  last, 
from  which  it  may  be  known  by  its  more  slender  form  aSid 
uniform  thickness  throughout,  by  its  smoother  and  more  even 
surface,  and  likewise  by  the  absence  of  the  numerous  avicu- 
laria of  that  species.  Young  individuals  of  this  and  the  two 
preceding  species  are,  with  difficulty,  distinguished  from  each 
other.  In  its  typical  form  this  species  is  very  slender,  and 
the  cells  are  placed  rather  more  regularly  than  is  usual  in 
the  genus  Cdlepora,  but  occasionaUy  a  cell  may  be  found 
reversed,  or  placed  diagonally. 
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Cellepora  CERVIC0RNI8,  Fleming. 

Much  diflference  of  opinion  exists  concerning  the  British 
species  generally  known  under  this  name.  The  points  in 
dispute  are : — 

1st.  Is  the  species  a  Cellepora  or  an  Eschara? 

2nd.  Is  it  the  same  as  the  Eschera  cervicornis  of  Milne 
Edwards,  and  the  Millepora  cervicornis  of  Pallas  ? 

3rd.  Are  more  than  one  species  confounded  by  British 
authors  under  the  name  of  Cellepora  (or  Eschara)  cervicornis ; 
and  does  the  species  figured  by  Dr.  Johnston  belong  to  it  ? 

"With  respect  to  the  first  of  these  questions,  it  may  be 
stated  that,  in  its  young  state,  and  at  the  ends  of  the  branches, 
this  species  has  the  character  of  an  Eschara ;  the  polyzoary 
being  much  compressed,  with  the  cells  arranged  back  to  back, 
in  regular  quincunx.  The  form  of  the  apertures  is  ovate  or 
nearly  circular^  and  a  little  contracted  below,  with  a  central 
avicularium  on  the  lower  lip.  In  a  more  advanced  state  the 
apertures  become  orbicular,  and  the  basal  portion  is  con- 
tracted into  a  narrow  slit  or  sinus.  As  age  advances,  addi- 
tional layers  are  superimposed,  giving  the  stem  and  branches 
a  more  rounded  form,  and  on  each  layer  the  cells  become 
more  irregular,  until  they  are  confusedly  scattered,  heaped 
together,  and  raised  at  intervals.  In  this  state  the  species 
assumes  the  character  of  a  Cellepora.  A  different  view  of  its 
generic  position  may  therefore  arise,  according  as  its  older  or 
younger  portions  are  taken  for  illustration.  Admitting  its 
adult  state  to  be  the  perfect  form,  I  agree  with  M.  Milne 
Edwards  in  considering  the  species  to  belong  to  Cellepora 
rather  than  to  Eschara  * 

On  the  second  point  I  am  also  inclined  to  agree  with  M. 
Milne  Edwards  in  the  opinion  expressed  below.  The  E.  cervi- 
cornis, so  well  described  and  figured  by  that  able  naturalist 
in  his  *  Recherches  sur  les  Eschares,'  is  more  slender  in  form 
and  less  expanded  at  the  top  of  the  branches  than  in  the 
Bptish  species.  The  cells  in  the  young  part  are  more  pix). 
minent,  and  the  apertures  more  elongated.  But  the  chief 
difference  is  in  the  older  part  of  the  stem  and  branches,  which 

•  **M.  Fleming  a  ddcrit  aussi  sous  le  nora  de  Cellepora  cervicomit 
('British  Animals,*  p.  532)  un  Polypier  qu'il  a  trouv6  sur  Ics  c6tcs  de 
TEcosse,  et  qu'il  considerc  comma  ideutique  avec  le  Porui  cervinus  d'lm- 
perato,  etc. ;  mais  d'apri^s  Tinspectiou  d'un  dcbnntillon  qu'il  a  envojd  sous 
ce  Dom  au  Musde  de  York,  nous  oe  doutons  pas  que  ce  ue  soit  une  espbcr 
tout-k-fait  distincie,  ct  mSme  un  v^.ritablc  Cellepore  plut6t  qu'un  Escharo." 
— Rechercket  sur  let  Etchares, 
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is  fiuely  granulated^  with  the  cells  sunk  and  almost  oblite- 
rated^ very  different  from  the  heaped  and  prominent  cells  of 
our  British  species.  M.  Milne  Edwards^s  specimens  were 
from  the  Mediterranean.  On  turning  to  Pallas's  'Elenchus' 
for  the  original  description  of  his  Millepora  cervieomis,  we 
find  it  to  agree  more  nearly  with  the  species  described  by 
Milne  Edwards  than  our  own,  while  the  locality,  ^^  Mare 
Mediterraneum  solum/*  shows  that  he  had  not  the  British 
species  in  view  at  the  time.  Indeed,  I  ain  inclined  to  think 
that  his  E.  fascialis,  a,  from  the  Isle  of  Wight,  was  really 
a  variety  of  our  C.  cervicornis,  some  of  the  forms  of  which 
approach  very  closely  in  general  appearance  to  that  species ; 
and,  as  far  as  I  am  aware,  Pailas's  statement  here  alluded  to 
is  the  only  authority  for  including  E.  fascialis  in  the  British 
Fauna.  The  ^^  Italian  coral  **  figured  by  ElUs  was  most  likely 
from  the  Mediterranean. 

With  regard  to  the  third  point.  Through  the  kindness  of 
my  friends,  I  have  had  the  opportunity  of  examining  nume- 
rous specimens  of  this  species,  both  from  Shetland  and  the 
coast  of  Cornwall;  and  I  am  led  to  the  conclusion  that, 
though  considerable  difference  exists  in  the  external  form  of 
examples  from  the  two  localities,  their  minute  structure  does 
not  warrant  the  separation  of  them  into  two  distinct  species. 
Those  from  the  south  coast  are  generally  more  massive,  espe- 
cially in  their  basal  portions,  than  specimens  from  the  Shet- 
land seas.  On  referring  to  the  descriptions  of  British 
authors,  I  find  most  of  them  agree  pretty  well  in  the  essential 
characters  of  the  species;  and  though  Mr.  Busk  considei*s  his 
E.  cervicornis  ('Catal.  Mar.  Polyzoa')  to  be  identical  with 
that  of  Milne  Edwards,  it  is  evident,  from  the  latter  part  of 
*  bis  remarks  upon  it,  that  it  has  the  characters  of  a  Cellepora, 
and  a  specimen  he  has  kindly  presented  to  me  shows  it  to 
belong  to  our  well-known  British  species.  Mr.  Richard 
Couch  was  of  opinion  that  the  figure  given  in  Johnston^s 
^  British  Zoophytes'  represented  a  different  species  from  that 
described  in  the  '  Cornish  Fauna,'  and  Professor  Busk  was 
inclined  to  agree  in  this  opinion.  Professor  Sars  has  also 
suggested  that  Dr.  Johnston's  figure  was  probably  takfeu 
from  a  specimen  of  the  E,  rosea  of  Busk.  Dr.  Johnston's 
own  opinion,  however,  was  in  favour  of  the  specific  identity 
of  the  British  forms.  I  have  taken  some  pains  to  ascertain 
if  the  specimen  figured  in  ^  British  Zoophytes '  was  still  pre- 
served and  could  be  referred  to,  and  have  at  length  been  able 
to  make  out  pretty  satisfactorily,  through  the  kind  assistance 
of  Mr.  Norman  and  Dr.  Baird,  that  this  specimen  is  in  the 
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British  Museum.  A  broken  fragment  of  it^  lent  me  for  exa- 
mination^ proves^  as  I  had  expected^  that  it  is  only  an  aber- 
rant variety  of  the  C.  cervicomis  of  British  authors. 


Palmicellaria^  nov.  genus. 

Polyzoary  erect,  calcareous,  inarticulate,  cylindrical, 
smooth,  branching  dichotomously.  CeUs  disposed  in  four 
longitudinal  alternate  series,  those  in  the  two  opposite  series 
being  on  the  same  level.  Apertures  circular,  opening  ver- 
tically, within  a  slight  concavity  (PI.  Ill,  fig.  4,)  with  a  broad 
projecting,  palmate  expansion  in  firont,  bearing  an  avicu- 
lanum. 

This  genus  is  somewhat  intermediate  between  Cellepora  and 
the  Qu^ricellaria  of  Sars.  With  the  former  it  agrees  partially 
in  the  form  of  the  aperture,  but  it  diflFers  in  the  simplicity  of  its 
general  structure  and  the  regular  arrangement  of  its  cells, 
which  have  not  the  heaped  appearance  more  or  less  character* 
istic  of  that  genus  in  its  adult  state.  With  Quadricellaria  it 
agrees  in  the  arrangement  of  the  cells,  but  differs  in  the 
form  and  position  of  their  apertures.  No  ovicells  have  yet 
been  observed. 


PaLMIC£LLAEIA  BLSOANS,  n.  sp.    (PI  II,  figs.  1 — 4.) 

Polyzoary  very  slender,  of  ivory  whiteness,  two  or  three 
times  dichotomously  branched  nearly  on  the  same  plane, 
and  of  equal  thickness  throughout,  or  expanding  very  sUghtly 
towards  the  top ;  composed  of  four  longitudinal  rows  of  cells 
alternately  with  each  other,  the  opposite  cells  correspond- 
ing ;  they  are  oblong-ovate  and  smooth,  young  cells  showing 
some  minute  perforations  round  their  margins ;  the  apertures 
are  circular  and  sunk  in  a  slight  depression,  with  a  long, 
curved,  and  expanded  rostrum  in  front,  bearing  a  circular 
avicularium  on  the  centre  of  the  upper  surface.  Height 
T^ths  of  an  inch ;  breadth  of  stem  ^th  inch. 

For  the  opportimity  of  describing  this  elegant  and  grace- 
ful little  coral  I  am  indebted  to  my  friend  Mr.  Norman, 
who  dredged  it  last  summer  in  from  eighty  to  ninety  fathoms, 
eighteen  to  twenty-five  miles  north  of  Burraforth  light- 
house, the  most  northern  point  in  Shetland.  Palmicellaria 
elegans  is  distinguished,  not  less  by  the  simplicity  of  its 
structure  than  by  the  gracefulness  of  its  form.      It  is  of 
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small  size  and  very  little  branched^  and  is  more  slender  than 
any  other  member  of  the  family. 

Mr.  Norman  had  previously  dredged  a  small  piece  of  this 
polyzoon  in  Loch  Fyne,  but  not  sufficiently  perfect  to  allow 
of  its  characters  being  recognised ;  and  he  has  since  ascer- 
tained that  similar  imperfect  specimens  are  in  the  Johnsto- 
niau  collection  in  the  British  Museum^  labelled  Pustulipora 
proboscidea^  showing  that  the  species  erroneously  so  named 
in  '  British  Zoophytes'  was  described  from  much  worn  ex- 
amples of  this  genus.  The  P.  proboscidea  of  Milne  Edwards 
is  quite  distinct,  and  belongs  to  a  different  order. 


Oenus  QuADRiCELLARiA,  Sars. 

Polyzoary  erect,  calcareous,  rigid,  inarticulate,  cylindrical, 
dichotomously  branched.  Cells  disposed  in  four  regidar 
longitudinal  alternate  series,  immersed;  apertures  slightly 
tubular  (opening  laterally),  with  the  upper  and  lower  margins 
a  little  projecting.  Polypides  with  twelve  to  twenty  tenta- 
cles, the  lower  ones  shortest. 

Professor  Sars  characterised  a  genus  formed  for  a  Poly- 
zoon that  he  had  formerly  described  as  a  Pustulipora. 
The  same  species  has  been  refeiTcd  by  Prof.  Busk  to  his 
new  genus  Onchopora,  in  the  family  Salicornariadse.  The 
latter  comes  nearer  to  its  true  affinities.  The  species,  how- 
ever, seems  entitled  to  generic  rank,  and  is  now,  I  think, 
more  correctly  placed  among  the  Escharidse.^ 


QuADBicELLABiA  OBACiLis,  Sars.     (Pi.  II,  figs.  9 — 12.) 

Polyzoary  slender,  white,  much  branched  dichotomously, 
the  branches  cylindrical,  nearly  linear,  and  tapering  a  little 
towards  the  extremities.  Cells  arranged  in  four  longitudinal 
rows,  alternating  with  each  other,  so  that  the  two  cells 
on  opposite  side  of  the  branches  are  on  the  same  level. 
Apertures  nearly  circular,  slightly  tubular  and  bilabiate. 
There  is  a  small  tubular  orifice  below  the  mouth,  and  large 
oval  radiating  perforations  surround  the  margins  of  the 
cells,  the  surface  of  which  is  finely  sti*iated  in  an  undulating 
manner.  Two,  or  sometimes  four,  small  circular  avicularia 
are  seen  at  the  sides  of  the  cells,  on  a  line  with  the  perfora- 

*  Mr.  Busk  informs  us  that  the  name  QHttdricellaria  has  been  alreadr 
used  bj  D*Orbigny  for  a  geuus  of  chalk  fossils*  and  will  haye  to  be  changed. 
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tioiis.  The  o\4cells  are  few  and  very  little  raised.  Height 
1  to  1 J  inches. 

Pusiulipora  ffracilis,  Sars,  '  Reise  i  Lof.  og  Finm./  1850, 
p.  26. 

Onchopora  borealis,  Busk  in  '  Joum.  Micros.  Soc./  p.  213, 
t.  28,  figs.  6,  7. 

Quadricellaria  gracilis,  Sara,  '  Norske  Polyz.,^  p.  15. 

This  interesting  Polyzoon  has,  until  lateh',  l)een  much 
misunderstood.  The  only  notice  of  it  as  a  British  species  is 
that  of  Mr.  Busk,  who  described  it  under  the  name  of 
Onchopora  borealis,  from  a  small  and  imperfect  specimen  in 
Mr.  Barlee's  collection.  That  so  imperfect  a  scrap  only 
should  have  come  into  Mr.  Busk's  hands  for  description  must 
have  been  by  some  mistake,  as  Mr.  Barlee  brought  several 
specimens  from  Shetland  in  1858,  where  it  was  also  ob- 
tained last  summer  by  Mr.  Norman.  It  is  a  deep-water 
species,  and  has  not  been  found  in  any  other  locality  in 
Britain,  but  appears  to  be  not  uncommon  on  the  Nom'egiau 
coast. 

Prof.  Sars  considers  this  genus  to  be  without  avicu- 
laiia.  None  is  seen  in  the  usual  position  on  the  under  lip 
of  the  cell  aperture,  nor  does  the  small  tubular  orifice  below 
it  appear  to  possess  that  character,  but  two  other  circular 
orifices,  slightly  tubular,  are  generally  present  one  on  each  side 
of  the  central  orifice  already  named,  and  continuous  with  the 
marginal  perforations  :  these  are  certainly  avicularia,  and 
bear  a  horn-coloured  semicircular  mandible.  Two  otlier 
similar  avicularia  are  frequently  seen  below  these  last  on  the 
margin  of  the  cell.  There  is  an  obscure,  slightly  raised 
ovicell,  with  a  striated  surface  in  the  usual  position  above 
some  of  the  cells,  with  an  opening  within  the  upper  lip. 
M.  Sars  appears  to  doubt  this  being  a  true  ovicell,  but  the 
coloured  contents  shining  through  its  transparent  wall,  as  in 
other  species,  show  its  ovigerous  character. 


EscHABA  L^vis,  Fleming.     (PL  III,  figs.  8 — 11.) 

Polyzoary  white  or  yellowish,  smooth  and  polished  below, 
dichotomously  branched;  the  branches  cylindrical,  rising 
from  a  short  and  stout  stem,  spreading  much  laterally,  and 
slightly  tapering  to  a  blunt  apex.  Cells  immersed,  ovate, 
very  obscurely  granulated  on  the  surface,  and  perforated  at 
the  sides*  Apertures  generally  a  little  higher  than  broad, 
arched  on  the  upper  margin^  slightly  contracted  at  the  side 
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and  straight  below  ,•  upon  or  a  little  within  tlie  under  lip 
is  a  slightly  raised  circular  avicularium.  Ovicelis  smooth^  pro- 
minent^ hooded,  or  continued  below  into  a  projecting  margin 
surrounding  the  mouth  of  the  cell.  Height,  an  inch  and  a 
quarter ;  lateral  expansion,  about  an  inch  and  a  half;  breadth 
of  branches  Virth  of  an  inch. 

CeUepora  lavis,  Fleming,  '  Brit.  Anim.,'  p.  532 ;  Johns. 
'  Brit.  Zoop.,'  p.  299. 

Eschara  teres^  Busk  in  'Ann.  Nat.  Hist.,'  2nd  series, 
vol.  xviii,  p.  33,  t.  1,  fig.  2. 

Eschara  laevis,  Sars,  'Besk.  over-nogle  Polyz.,'  p.  12. 

This  species  was  described  by  Dr.  Fleming  in  1828.  from 
a  single  specimen  got  in  deep  water,  Shetland.  Since  that 
time  it  does  not  appear  to  have  been  recognised  by  British 
authors,  for  the  specimens  got  on  the  Cornish  coast,  which  Mr. 
Richard  Couch  referred  to  this  species,  appear  from  his  com- 
parison of  them  with  C.  cervicoiiiis  to  have  been  something 
else.  Dr.  Johnston  did  not  know  the  species,  and  the  sup- 
posed C.  Isevis,  got  by  Mr.  John  MacgiUioray,  on  the  Aber- 
deenshire coast,  was  probably,  as  Dr.  Johnston  supposed, 
a  worn  variety  of  C.  ramulosa.  Professor  Busk  does  not 
notice  it  in  his  '  Catalogue  of  Marine  Polyzoa,'  and  in  his 
'Polyzoa  of  the  Crag'  quotes  C.  Isevis  as  a  synonym  of 
C.  ramulosa.  The  same  naturalist  has,  however,  described  a 
species  from  the  coast  of  Norway,  brought  home  by  Mr. 
McAndrew,  under  the  name  of  E.  teres,  which  proves  iden- 
tical with  this.  Mr.  Barlee,  in  the  mean  time,  had  got 
several  good  specimens  in  Shetland,  but  probablv  consider- 
ing it  a  variety  of  B.  ramulosa,  he  had  not  placed  it  in  Mr. 
Busk's  hands  for  description.  Prof.  Sars  finds  this  fine 
species  pretty  generally  distributed  on  the  coast  of  Norway, 
in  deep  water,  from  36  to  150  fathoms,  and  has  published  an 
excellent  description  of  it  in  his  'Beskrivelse  ovemogle 
Norske  Polyzoer.'  He  very  correctly  recognises  it  as  the 
C.  laivis  of  Fleming.  The  species  is  perfectly  distinct  from 
the  C.  ramulosa;  and  I  have  great  pleasure  in  vindicating 
the  correctness  of  Dr.  Fleming,  and  restoring  it  to  its  place 
in  the  British  Fauna,  from  which  there  appeared  some  chance 
of  its  being  expunged. 

Eschara  Isevis  is  one  of  those  species  that  form  an  intermc . 
diate  link  between  CeUepora  and  Esehara;  its  rounded 
branches,  with  the  cells  ranged  round  an  imaginary  axis, 
agreeing  with  CeUepora,  while  the  cells  themselves  bear  the 
character  of  an  Eschara.  Occasionally,  however,  the  branches 
assume  a  flattened  shape.  The  lower  parts  of  the  branches 
are  generally  worn  smooth,  and  the  apertures  often  over- 
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grown  or  nearly  obliterated;  but  the  upper  portions  are 
usually  studded  with  prominent  globular  ovicells^  giving  them 
a  knotted  appearance.  There  is  no  authentic  record  of  this 
species  having  been  found  south  of  Shetland.  A  smaller 
and  more  slender  variety  was  also  met  with  there  by  Mr. 
Norman. 


ESCHARA  LOREA,*  U.  Sp.       (PL  III,  figS.  5,  6,  7.) 

Polyzoary  yellowish  white,  shining,  compressed,  and  dicho- 
tomously  branched,  rising  from  a  slender  flattened  stem ;  the 
branches  are  slender,  much  compressed,  and  strap-shaped,  of 
nearly  equal  thickness  throughout,  expanding  a  little  towards 
the  ends,  which  are  blunt,  and  generally  bifid ;  the  branches 
are  pretty  nearly  on  the  same  plane,  and  occasionally  anasto- 
mose. VeUs  prominent,  oval,  nearly  smooth,  but  appearing 
finely  granulated  under  a  magnifier,  placed  in  quincimx,  sel- 
dom more  than  two  or  three  in  a  transverse  row.  Apertures 
large,  rounded  above,  and  nearly  straight  below,  with  a 
slightly  projecting,  blunt  rostrum,  bearing  a  circular  avicu- 
larium  on  its  upper  and  inner  surface.  A  few  small  circular 
avicularia  are  also  seen  scattered  on  some  of  the  cells,  and 
there  are  punctures  occasionally  round  the  margin.  Ovicells 
few,  small,  globose,  slightly  granulated,  without  perforations. 
Height,  an  mch  to  an  inch  and  a  half;  breadth  of  branches, 
about  -rVth  of  an  inch. 

One  or  two  specimens  of  this  new  species  were  obtained  in 
Shetland  by  Mr.  Barlee,  but  being  rather  worn,  they  were 
passed  over  at  the  time  as  a  variety  of  E.  Skenei.  Mr.  Nor- 
man met  with  it  at  the  same  place  in  1861,  and  again  in 
1863,  when  he  dredged  fine  specimens  in  eighty  to  ninety 
fathoms,  to  the  north  of  Burraforth  lighthouse. 

E.  lorea  is  nearly  allied  to  E.  saccata  of  Busk,  but  it  is  a 
much  more  slender  and  delicate  species,  with  the  cells  rather 
larger  in  proportion,  less  closely  set,  and  fewer  in  a  tran- 
verse  row.  The  cells  in  this  species,  too,  have  a  distinct 
though  blunt  rostrum  below  the  mouth,  while  those  of  E. 
saccata  are  not  rostrated,  but  are  uniformly  cylindrical,  with 
a  much  larger  avicularium  in  front  of  the  aperture.    On  the 

*  I  bad  proposed  to  call  this  speoies  E.  ligulaia,  under  which  name  it  is 
mentioned  (but  not  described^  in  the  Report  of  the  British  Association : 
finding,  however,  that  the  Celleporaligulata  of  Esper  is  also  an  Eschara,  and 
synonymous  with  the  E.  fascialis  of  Pallas,  I  have  thought  it  best  to  avoid 
f^  repetitioii  of  tl^e  u^me. 
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other  hand^  this  species  approaches  very  near  to  some  of  the 
more  slender  branched  varieties  of  E.  Skenei,  from  which  it 
can  readily  be  distinguished^  in  a  fresh  state^  by  its  more 
smooth  and  slender  appearance^  and  by  the  absence  of  the 
pointed  rostra^  that  give  a  prickly  character  to  the  latter 
species* 


EscHARA  Landsborovii^  Johnston.     (PL  IV,  figs.  1 — 8.) 

Polyzoary  consisting  of  very  thin  and  delicate  fcdiaceous 
plates,  anastomosing  irregularly,  and  imdulating.  on  the 
upper  margin,  which  is  a  little  expanded*  Cells  in  longitu- 
dinal rows,  placed  alternately  or  in  quincunx.  They  are  ob- 
long, thin,  and  perforated  with  large  punctures.  Apertures 
with  the  margin  slightly  raised,  nearly  circular  above,  and 
produced  into  a  point  Delow,  where  there  is  a  small,  slightly 
prominent,  circular  avicularium,  behind  which  is  a  truncated 
denticle.  Ovicells  prominent,  globose,  or  ovate,  silvery  and 
perforated,  produced  below  into  a  raised  margin,  surrounding 
the  mouth  of  the  cell,  and  giving  it  a  triangular  form.  A 
rather  large,  spatulate  avicularium  is  seen  in  some  cells, 
placed  transverselv  by  the  side  of  an  ovicell,  and  raised  a  little 
CTom  the  surface  (fig.  8).  The  two  layers  of  cells  are  separa- 
ble.  Height,  two  inches:  breadth,  about  two  and  a  half 
inches. 

Lepralia  Landsboravii,  Johns.,  '  Brit.  Zooph.,'  p.  810,  t.  54, 
fig.  9  j  Busk,  'Catal.,'  p.  66,  t.  86,  fig.  1,  and  t.  102,  fig.  1 ; 
Hincks,  in  ^  Joum.  Micros.  Soc.,'  v.  viii,  p.  277  (young  state). 

Eschara  foliacea,  Alder,  in  '  Trans.  Tynes.  Club,'  v.  iii, 
p.  151. 

This  delicate  and  fragile  species  was  obtained  some  time 
ago  on  the  north  coast  of  Northumberland,  by  Mr.  Embleton, 
of  Beadnel  Cottage,  but  was  passed  at  the  time  of  the  publi- 
cation of  my  '  Catalogue  of  the  Zoophytes  of  Northumber- 
land and  Durham,'  as  a  variety  of  E.  fohacea.  A  second  and 
more  careful  examination,  however,  convinced  me  that  it  was 
a  distinct  and  very  characteristic  species,  hitherto  undescribed 
as  an  Eschara,  but  not  entirely  unknown  to  science,  as  the  L. 
Landsborovii  of  Johnston  turns  out  to  be  an  encrusting  form 
of  this  species,  which  has  not  until  now  been  seen  in  its  per- 
fect state.  Mr.  Bean,  however,  has  lately  sent  me  a  small 
specimen  for  examination,  got  at  Scarborough,  in  which  a 
double  layer  of  cells  rises  to  about  an  inch  in  height;  and 
Mr.  Norman  has  dredged  a  variety  of  this  species  in  Guemsejr, 
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coDsistiug  of  a  single  layer^  assuming  the  form  of  a  lioUow 
cylinder,  with  the  edges  slightly  appressed  at  their  junction. 
Mr.  Hincks  has  also  met  with  similai*  examples.  It  is  rather 
singular  that  on  this  coast,  where  for  the  first  time  the  spe- 
cies has  been  found  in  its  perfect  state,  the  Lepralian  or  rudi- 
mentary form  is  unknown.  In  its  intermediate  state  this 
species  has  all  the  characters  of  the  genus  Hemeschara  of 
Busk.  At  present,  I  am  inclined  to  consider  that  genus  as 
only  a  pecuUar  state  of  an  Eschara,  and  which  some  species 
have  more  tendency  to  assume  than  others. 
.  E.  Landsbovorii  differs  from  most  of  the  other  members  of 
the  genus,  in  having  the  two  layers  of  cells  readily  separable 
— a  character  that  has  been  considered  generic  by  some 
authors,  but  which  does  not  appear  to  be  of  any  great  im- 
portance. 

Eschara  pavonella.  Alder. 

Polyzoary  foliaceous,  yellowish,  forming  continuous  flabel- 
liform  or  undulating  expansions,  arising  from  an  encriisting  or 
clasping  base.  Cells  oval  or  oblong,  with  large  perforations 
generally  radiating  from  the  centre  to  the  circumference. 
Apertures  orbicular,  large,  with  a  thin,  plain  margin,  and  a 
small  mucro  below,  having  a  flattened  and  truncated  apex.  An 
oval  avicularium  on  each  side  of  the  mouth.  No  ovicells  have 
been  observed.  Height,  about  an  inch  and  a  half;  breadth 
variable,  but  generally  exceeding  the  height. 

E.  cribraria,  Busk,  in  ^  Joum.  Micros.  Soc.,^  v.  iv,  p.  311, 
t.  10,  figs.  7,  9. 

Excellent  figures  of  this  beautiful  species  were  given  by 
Mr.  Busk  in  the  '  Microscopical  Journal,'  from  specimens  I 
had  the  pleasure  of  sending  him  from  Newcastle  a  few  years 
ago.  That  gentleman  then  considered  it  to  be  the  E.  aibra- 
ria  of  Johnston,  an  opinion  which  now  proves  to  be  erroneous. 
I  was  first  led  to  this  conclusion  from  observing  that  Dr. 
Johnston  mentions,  in  his  account  of  E.  cribraria,*  having 
had  a  fragment  of  another  native  species  sent  him  from  Scar- 
borough, by  Mr.  Bean,  but  too  imperfect  for  description  in 
so  difficult  a  genus.  Mr.  Bean  has  favoured  me  with  a  sight 
of  this  fragment,  which  proves  to  belong  to  the  present  spe- 
cies, and  which  Dr.  Johnston,  therefore,  evidently  considered 
ilistinct  from  his  E.  cribraria.  An  examination  of  Dr.  John- 
ston's specimen  of  the  latter  species  in  the  British  Museum, 
lately  made  for  me  by  Mr.  Norman,  confirms  this  opinion, 

*  'British  Zoophytes/ 8nd  Ed.,  p.  353. 
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and  makes  it  ueceseary  to  give  another  name  to  the  species 
now  under  consideration. 

£.  pavonella^  like  the  foregoing  species^  is  sometimes  found 
assuming  all  the  three  forms  of  a  Lepralia^  a  Hemesehara, 
and  an  Eschara^  according  to  the  substance  on  which  it  is 
developed,  often  clasping  the  stems  of  zoophytes  in  a  single 
layer  before  rising  into  a  double  foliaceous  expansion.  It  is 
a  deep-water  species,  only  yet  found  on  the  north-east  coast 
of  England,  ranging  firom  CuUercoats  to  Scarborough,  and 
extending  eastward  to  the  Dogger  Bank. 


Family  CELLULARIAD^,  Bnsk. 
ScRUPOCELLAEiA  Delilii,  Audouiu.     (PL  III,  figs.  4 — 8.) 

Polyzoary  slender,  shining,  dichotomously  branched,  con- 
spicuously jointed,  the  intemodes  containing  firom  five  to  ten 
cells  each.  CelU  ovate,  narrowed  below;  apertures  oval, 
with  smooth  margins,  bearing  one  stout  i^ine  (or  sometimes 
two)  on  the  upper  and  outer  margins,  and  a  smaller  one  on 
the  inner  margin.  Operculum  ovate,  channelled  with  tubes, 
forming  a  lobated  cavity.  Marginal  avicularia  moderately 
prominent;  there  is  also  a  tubular  or  conical  avicularium  in 
the  centre,  in  front  of  each  cell.  Vibracular  capsules  (sinus 
of  Busk)  transversely  wedge-shaped,  stretching  across  the 
back  of  a  cell  and  part  of  the  adjoining  one.  Vibracula 
short,  rising  firom  the  upper  and  outer  angle  of  the  capsule, 
below  which  is  an  aperture  for  one  of  the  radical  fibres,  which 
are  numerous  and  scattered  over  the  whole  of  the  branches. 
Ovtcells  small,  smooth,  and  impeiforate.  Height  half  an 
inch. 

Crisia  Delilii,  Aud.,  in  Savigny^s  ^  Egypt'  (fide  Busk). 

Cellularia  scrwpea,  Alder,  in  '  Trans.  Tynes.  Club,'  v.  iiij 
p.  148. 

Scmpocellaria  Delilii,  Busk,  in  'Joum.  Micros.  Soc.,' 
V.  vii,  p.  65,  t.  22,  figs.  1,  2,  3. 

I  obtain^  specimens  of  this  delicate  little  Scrupocellaria  a 
few  years  ago,  from  the  deep-water  fishing-boats  ou  the 
Northumberland  coast,  but  did  not  at  the  time  observe  its 
distinctness  from  S.  scrupea,  with  which  it  agrees  in  having 
the  cells  operculated.  It  diflfers,  however,  in  having  an 
avicularium  on  the  front  of  each  cell,  and  in  the  peculiar 
shape  of  the  vibracular  capsule,  which  is  transversely  wedge- 
shaped,  while  in  the  other  known  species  it  is  bilobed  and 
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erect*  Another  example  of  tliis  species  has  lately  been 
dredged  on  the  Durham  coast,  by  Mr.  O.  S.  Brady  and  Mr. 
Hodge.  It  appears  to  be  a  Mediterranean  species^  and  has 
also  been  found  in  Madeira  by  Mr.  J.  Y.  Johnson.  This  is 
the  first  notice  of  its  occurrence  on  the  British  coast. 


Order  Cyclostomata,  Busk. 

Family  InMONEiDiB^  Busk. 

Germs  HORNERA,  Lamouroux. 

HOBNERA  BOBEALIS^  Busk.       (PL  lY^  figS.  1 — 6.) 

Polyzoary  white,  much  and  irregularly  branched;  the 
branches  commencing  almost  from  the  base,  stout  below, 
undulating,  and  gradually  tapering  to  the  extremities ;  they 
Bxe  cylindrical  or  a  little  compressed,  curving  slightly  inwards 
below  on  the  smooth  side,  and  rather  bent  outwards  towards 
their  extremities ;  the  cell-apertures  are  arranged  nearly  in 
quincunx  on  the  outside  of  the  branches ;  the  central  ones 
are  orbicular  and  slightly  tubular,  with  an  even  rim ;  those 
towards  the  sides  are  more  produced,  dilated  and  expanded 
obliquely  towards  their  extremities,  and  sometimes  ending  in 
an  acute  point,  but  more  frequently  slightly  rounded ;  there 
are  three  or  four  cells  in  each  transverse  row.  The  surface 
on  this  side  is  striated  in  an  undulating  manner,  and  there 
are  numerous  small,  sub-tubular  perforations  (some  of  which 
appear  to  be  avicularia),  somewhat  irregularly  disposed,  but 
generally  following  tbe  margins  of  the  cells.  The  inner  or 
back  part  of  the  branches  is  smooth,  without  cells,  but  with 
faint  undulating  ridges,  and  a  few  very  small  punctures  like 
sunken  tubes.  The  ovicells  are  placed  on  this  side,  generally 
near  the  junction  of  a  branch,  forming  yellowish,  sub-globu- 
lar  protuberances,  of  a  hard,  calcareous  nature,  and  appear- 
ing reticulated  or  coarsely  punctured  under  a  magnifier ;  a 
tubular  aperture  is  seen  at  one  side  (PI.  V,  fig.  6).  Height, 
about  three  quarters  of  an  inch ;  lateral  expansion  about  the 
same;  thickness  of  the  branches,  from  -rVth  to  -TiVth  of  an 
inch. 

Homera  frondiculata,  Busk,  in  'Ann.  Nat.  Hist.,'  3nd 
Ser.>  v.  xviii,  p.  84, 1. 1,  fig.  7;  Sars  (Reise  i  Lof.  og  Finm.),  - 
'  Nyt  Mag.,'  v.  vi,  p.  146. 

Hamera  borealii,  Busk,  '  Crag  Polytoa/  p.  108  (without 
description). 

This  interesting  Homera,  the  first  of  the  genus  discovered 


Digitized  by 


Google 


ARCHER^   ON    PALMOGLCEA   MACROCOCCA,  109 

in  Britain^  \ras  got  by  Mr.  Barlee  in  Shetland^  in  1858,  and 
recognised  at  the  time,  bnt,  by  some  oversight,  it  has  not 
hitherto  been  announced  as  British.  It  is  stated  by  Pro- 
fessor Bars  to  be  not  uncommon  on  some  parts  of  the  Nor- 
wegian coast,  in  about  forty  fathoms.  Professor  Busk  has 
recorded  and  figured  it  among  the  Polyzoa  got  by  Mr. 
McAndrew  on  that  coast,  and  in  his '  Polyzoa  of  the  Crag,^ 
points  out  its  distinctness  from  H.  frondiculata,  and  proposes 
for  it  the  name  of  borealis,  which  I  now  adopt.  It  differs 
from  H.  frondiculate,  in  being  much  smaller>  less  expanded, 
and  more  robust,  in  proportion  to  its  size ;  the  surface,  too, 
is  much  less  strongly  striated;  another  difference  will  be 
found  in  the  character  of  the  marginal  cells;  these  in  the 
southern  species  are  usually  set  in  diagonal  rows,  which  is 
not  the  case  in  H.  borealis.  But  the  most  decided  difference 
is  in  the  ovicells.  Those  of  H.  frondiculata  are  oblong, 
strongly  keeled  along  the  top,  and  striated  at  the  sides,  with 
the  aperture  projecting  above  into  a  curved  tube  (PI.  V, 
fig.  7) ;  but  in  H.  borealis  they  are  globose  and  reticulated, 
or  punctured  over  the  surface,  with  a  tubular  aperture  at  one 
side.  The  ovicells  in  this  genus  are  very  peculiar.  They  are 
large,  and  developed  from  the  general  polyzoary  at  the  back 
of  a  branch,  apparently  imoonnected  with  the  individual 
polypides,  thus  showing  a  decided  zoophytic  character. 


An  Endeavotjr  to  identify  Palmoglcea  Macrococoa  (Ktitz.) 
with  Description  of  the  Plant  believed  to  be  meantj  and 
of  a  New  Species,  both,  however,  referable  rather  to  the 
Genus  Meost^nitjm  (Nag.)  *    By  William  Archer. 

(Head  before  the  Natural  History  Society  of  Dublin,  January  9,  1863.) 

Before  proceeding  to  the  subject  proper  of  this  communis* 
cation  I  shall  call  to  mind  the  characters  of  the  genus 
Palmoglcea  (Kiitz.)  itself,  thus  defined  by  Kiitzing:* — • 
^^  Stratum  gelatinosum  difforme  indeterminatum,  ex  cellulis 
sparsis  polygonimicis  in  substantia  gelinea  nidulantibus,  com- 
positum/^  Now,  such  a  diagnosis  of  the  genus,  while  it  docs 
not  seem  calculated  to  exclude  all  that  it  ought,  appears  to 
me  to  omit  an  additional  important  character  pervading  all 
the  species  intended  to  be  included  therein  (if  we  except,  as  w« 
ought,  Palmoffloea  Roemeriana  Kiitz.),  and  that  is  the  elon- 
*  '  Species  Algarum,'  p.  227* 
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gate  or  oblong  form  of  the  cells.  As  I  should  be  disposed 
to  understand  it,  putting  aside  his  PabnogUxa  Roemeriana, 
Kiitzing  must  have  established  his  genus  Palmogloea  for  the 
reception  of^  and  meant  it  to  include^  all  those  Palmellaceous 
Algse  (except  the  one  species  forming  his  genus  Trichodictyon, 
separated  from  his  Palmogloea  with  little  reason)  possessing 
oblong,  cylindrical,  or  elliptic  cells,  with  granular  contents, 
each  oell  possessing  only  a  single  simple,  special,  mucous  coat 
not  persistently  included  coat  within  coat,  the  whole  becoming 
confluent  into  an  indeterminate  gelatinous  stratum  of  greater 
or  less  density  or  tenuity.  It  is  true  that,  of  course,  in  the 
specific  characters  and  diagnosis  of  subgroups,  the  elongate 
form  of  the  cells  is  alluded  to,  but  I  do  not  think  a  character 
BO  obTiously  generic  should  have  been  left  to  be  sought  for 
amongst  the  specific.  But  the  fact  of  Roemeriana  being 
induded  in  the  genus  compelled  him  to  omit  this  character 
from  the  diagnosis. 

It  is,  indeed,  with  much  diffidence  that  I  venture  to  suggest 
that  Kiitzing^s  three  subdivisions  of  his  genus  are  founded 
upon  wholly  unreliable  distinctions.  These  distinctions  in 
regard  to  the  two  principal  subdivisions,  P.  Roemeriana  form- 
ing the  third,  are  based,  so  far,  indeed,  as  I  can  judge,  merely 
on  the  comparative  density  or  tenuity  of  the  gelatinous 
"  matrix,"  or,  in  other  words,  the  supposed  greater  or  less 
readiness  with  which  the  special  mucous  investments  of  the 
cells  remain  individually  defined,  or  become  confluent  with 
each  other,  thus  rendering  the  ^^  loculi  '^  (Kiitz.)  more  or  less 
noticeable,  or  not  at  all  perceptible.  These  distinctions  seem 
to  be  by  no  means  of  the  constancy  requisite  for  usefully 
available  *  characters ;  indeed,  as  A.  Braun*  well  observes,  of 
so  little  value  are  they  as  to  render  it  doubtful  in  which  sec- 
tion we  are  to  seek  a  particular  species.  The  remark  was 
made  especially  in  regard  to  a  plant  named  by  him,  as  most 
approaching  to  truth,  Palmogloea  macrococca  (Kiitz.) ;  but  I 
venture  to  think  that  the  plant  meant  by  A.  Braun  was  not 
that  so  named  by  Kiitzing,  nor,  indeed,  probably  any  de- 
scribed by  that  celebrated  author.  Indeed,  the  degree  of 
moisture  of  the  situation  in  which  these  plants  grow  seems 
to  exercise  a  considerable  influence  on  the  consistence  of  the 
common  gelatinous  stratum.  A  mass  of  one  of  these  species 
in  drying  assumes  a  firmness  and  a  somewhat  elastic  tenacity 
before  shrivelling  up.  In  those  species  which  grow  wholly  in 
water  the  gelatine  is  of  considerable  tenuity,  and  the  cells 
sometimes  even  live  free. 

•  'Rejuvenescence  in  Nature/  translated  for  the  Ray  Society,  1853, 
p.  327. 
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But  in  this  genus  Palmoglcea  it  will  seem  evident,  I  think, 
upon  a  careful  examination  of  the  living  plants,  that  there 
are  associated  forms  of  readily  distinguishable  diverse  generic 
types,  the  most  obvious  common  character  being  the  per- 
vading elongate  or  oblong  form  of  the  cells.  Amongst  these 
Palmogloea-forms,  then,  including  therein  the  single  one 
placed  under  Trichodictyon,  and  of  which  I  have  just  endea- 
voured to  convey  a  very  general  conception^  I  believe  I  see  five 
types.  It  is  true  that  Professor  De  Bary  *  alludes  to  but 
two,  and  also  referring  to  those  two,  and  to  the  genus  Penium 
(Breb.),  while  he  conceives  they  are  undoubtedly  separated 
by  distinct  characters  from  each  other,  he  thinks  those  cha- 
racters seem  to  be  of  so  slight  value  as  that  these  three  types 
may  eventually  have  to  be  united  in  one  genns.f  But  surely 
Penium  interruptum,  or  P.  digitus,  or  P.  cloaterioides,  or  P. 
cylindrus,  and  others,  have  little  in  common  with  KUtzing's 
PalmoglcBa-foims ;  and,  even  admitting  them  all  as  belonging 
to  the  family  Desmidiacefe,  if  the  generic  types  alluded  to 
should  prove  constant — which,  so  far  as  we  know,  T  should 
say  they  really  seem  to  be,  and  as  to  which  future  research 
will  be  useful  to  decide — ^it  would  seem  more  advisable  to  retain 
them  as  representing  three  distinct  genera. 

I  have  said  that  Kiitzing^s  plants  included  in  Palmogloea 
seem  to  be  separable  into  five  types,  and  I  shall  now,  one  by 
one,  endeavour  to  point  them  out. 

(1)  Pabnofflcea  Roemeriana  (Kiitz.)  seems  altogether  dis- 
tinct from  any  of  the  others.  I  have  never  seen  it,  but  it 
seems  to  possess  angulato-globose  cells,  combined  into  a  flat- 
tened frond-like  expansion,  growing  in  water.  Whatever  it 
be,  it  will,  I  think,  be  admitted  that  it  has  little  affinity  indeed 
with  any  of  the  others,  and  that  it  should  find  no  place  here. 
Kutzing  himself,  indeed,  places  it  under  one  of  his  subgroups, 
under  the  subgeneric  name  of  Limnodictyon. 

(2)  Palmogloea  minococca,  var.  teruginea  (Kiitz.),  appears  to 
me  to  be  a  form  referable  rather  to  Gloeothece  (Nag.)t  than  to 
this  genus ;  but  in  Gloeothece  no  conjugative  or  other  gene- 
rative process  has  been  noticed,  and  I  shall  not  dare  to  enter 
into  any  disquisition  as  to  whether  the  forms  included  in  that 
genus  or  their  allies  are  or  are  not  actually  independent 
oi^nisms — that  is  to  say,  whether  they  themselves  represent 
the  species  or  arc  merely  the  transitory  intermediate  phases 
in  the  development  or  "  alternations,"  so  to  speak,  of  higher 
plants.     Be  that  as  it  may^  they  are  at  least  forms  of  more  or 

*  Op.  cit.,  p.  30. 

+  lb.,  p.  74. 

X  *  Gattuugcii  eiiiicclligci-  Algeu,'  p.  57. 
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less  frequent  occurrence  to  those  who  seek  for  them ;  and^ 
under  any  circumstances^  Oloeothece  appears  to  have  no  im- 
mediate affinity  with  the  remaining  Paknogloea-forms ;  and  1 
may^  besides^  call  to  mind  that  the  endochrome  in  Gloeothece 
is  "  phycochrome/'  It  would,  therefore,  be  superfluous  and 
beyond  the  object  of  this  paper  to  enter  into  any  description 
of  them  here. 

(3.)  Palmoffkea  endospira  (Kiitz.)  =  Cylindrocyatis  endo$pira 
(Breb.),  and  P.  closteridia  (Kiitz.)  =  Endospira  closteridia 
(Breb.),  with  their  distinctly  well-marked,  parietally  wound, 
spiral  band  of  endochrome,  represent  a  type  entirely  distinct 
from  the  preceding  or  the  following.  I  conceive  they  really 
and  natundly  belong  to  the  genus  Spirotsenia  (Breb.),  and, 
for  my  part,  I  see  no  grounds  sufficient  to  separate  them  in  a 
distinct  genus  firom  8.  condemata,  for  instance ;  for  surely  that 
the  former  live  on  damp  rocks,  forming  confluent  gelatinous 
strata,  and  that  the  latter  inhabit  pools  and  live  more  or  less 
isolated,  can  hardly  be  accounted  such.  It  is  true  that  in  S. 
conden$ata,KaA  some  others^self-division  appears  to  be  oblique, 
whilst  in  P.  endospira  it  is  transverse.  But  I  do  not  venture 
to  express  this  opinion  without  having  had  an  opportunity  to 
examine  living  specimens  of  what  I  believe  to  be  the  former 
species  (P.  endotpira  (Kiitz.)  s=  C.  endospira  et  Endospira 
iruncorttm  (Br^b.),  which  I  obtained  in  small  quantity  from 
a  moist  cleft  in  a  rock  near  the  road  side  in  the  ^'  Bocky 
Valley,'^  near  Bray.  But  I  make  the  statement  with  a  great 
amount  of  deference;  for  I  am  here  at  variance  with  the 
original  discoverer  of  the  two  forms,  M.  de  Br^bisson  himself, 
who  would  still  consider  these  as  forming  a  genus  of  Palmel- 
lacese,  and  not  as  belonging  to  the  genus  Spirotsenia.  I  sub- 
mitted mounted  specimens  of  my  plant  to  him ;  and  although, 
owing  to  the  unavoidably  altereid  state  of  the  plant  as  com- 
pared with  the  fresh  condition,  he  would  not  speak  positively 
as  to  its  being  actually  his  E.  truncorum,  yet  he  believed  it 
must  be.  I  have  myself  little  or  no  doubt  but  that  so  it  was. 
But,  on  the  other  hand,  I  am  fortified  in  the  opinion  of  the 
actual  identity  of  the  genera  Endospira  and  Spirotaenia  by  that 
of  Professor  De  Bary,  who  describes  a  species  of  the  latter 
genus  under  the  name  of  Spirotania  mtiscicola,  of  which  he 
quotes  Palmoffkea  endospira  (Kiitz.) ^Endospira  truncorum 
(Br^b.),  as  synonymous,  but  with  a  note  of  interrogation  ap- 
pended, and  this  wisely,  for  the  identity  of  De  Bary's  species 
with  those  of  De  Br^bisson  must,  indeed,  still  remain  a  ques- 
tion. I  should,  indeed,  be  disposed  to  imagine  that  they  are 
distinct  species,  but,  as  I  have  indicated,  belonging  to  the 
same  genus;  S.  muscicola  is  apparently  a  larger  form.     To 
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enter  into  the  characters  of  the  genus  Spirotssnia,  as  already 
known^  would  be  alike  unnecessary  and  beyond  the  purpose 
of  this  communication ;  they  are  to  be  found  set  fortn^  as  far 
as  is  known,  by  various  writers.  No  reproductive  process 
having  been  noticed  in  this  genus,  its  position,  indeed,  remains 
unsettled ;  but  there  cannot  be  much  doubt  but  that,  when 
discovered,  it  will  be  found  to  be  by  conjugation.  However, 
the  before-indicated  parietal,  spirally  woimd  band  of  endo- 
ehrome  abundantly  separates  the  two  forms  mentioned, 
included  in  Palmogloea  bv  Kiitzing,  from  the  forms  I  have 
previously  adverted  to,  and  from  those  included  in  the  fourth 
and  fifth  types  presently  to  be  alluded  to.  There  may,  in- 
deed, be  some  possibility  that  likewise  the  form  called  Pal" 
moglma  rupestris  (Kittz.),  which  is  thus  spoken  of — ^'  .  .  • 
oellulis  ex  substantia  gonimica  oonvoluta  transverse  hyalino- 
Eonatis;'^  also  P.  Atrufa, thus  described — ''  Substantia  gonimica 
fascise-formi  sub-convoluta,^'  may  belong  here ;  but  without 
seeing  fresh  specimens  of  the  plants  so  named  by  Kiitsing,  it 
would  be  impossible  certainly  to  decide.  Having  thus  elimi- 
nated Pabnoglma  Roemeriana,  P.  numococea,  P.  endospira,  and 
P.  closteridia,  and  possibly  P.  rupestris  and  P.  lurida,  the 
remaining  forms  included  in  this  genus  by  Kiitzing  probably 
belong  to  one  or  other  of  two  further  apparently  natundly  dis<r 
tinguished  generic  types,  and  these,  indeed,  so  far  as  I  can  see, 
are  the  only  two  alluded  to  by  De  Bary.    These  are — 

(4)  Cylindrocystis  (Menegh.),  and — 

(5)  Mesotsenium  (Nag.). 

Both  these,  as  previously  indicated,  agree  with  the  fore- 
going (P.  Reomeriana  excepted),  as  well  as  with  each  other,  in 
the  elongate  and  elliptic  or  oblong  form  of  the  cells,  but  they 
are  distinguished  from  them  and  from  each  other  by  the  struc- 
ture of  the  cell-contents.  In  Cylindrocystis  the  cells  possess 
granular  chlorophyll-green  contents,  and  at  the  centre  a  paler 
or  less  dense  region.  This  clear  central  space  is  described  by 
De  Bary,  for  C.  Br^bissonii,  as  rounded  and  four-cornered ; 
to  me  it  appears  of  extremely  indefinite  outline,  if,  indeed,  it 
can  with  propriety  be  said  to  possess  a  proper  outline  at  alL 
Within  this  occurs  a  nucleus,  but  not  always  evidently.  Be- 
yond it,  at  each  side,  occurs  one,  or,  in  longer  cells,  about  to 
divide,  occur  two  somewhat  elongate,  apparently  dense  bodies 
(starch-granules),  from  which  radiate,  in  an  irregular  sub- 
stellate  manner,  the  general  granular  cell-contents.  The 
MTangement  of  the  cfeU-contents  here  reminds  one  very  much 
of  that  in  Zygnema.  Reproduction  is  by  conjugation,  and 
evolution  from  the  contents  of  the  spore,  in  germination,  of 
four  young  cells  the  same  as  the  parent.* 

♦  De  Bary,  op.  cit.,  p.  37,  t.  vii  E.,  18  -  22. 
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To  this  genus  belongs  clearly  Palmoglosa  Mtneghinii 
(Kutz.)  =  Pe«tttw  Brcbissonii  {B»a\fs)  =  Cylvidrocyatis  Bribis-' 
sonii  (Menegh.)>  the  last  beings  doubtless^  the  correct  apella- 
tion.  And  not  less  certainly,  I  believe,  does  Trichodictyon 
ftiprestre  (Kiitz.)  belong  here.  The  species  so  named  by 
Kiitzing  I  believe  to  be  identical  with  Cylindrocylis  crassa 
(De  Bary) ;  the  remarkable  mode  of  growth  pointed  out  by 
iDe  Bary  *  not  being  constant,  seems  to  decide  that  it  is  not 
of  sufficient  importance  to  suggest  the  separation  of  this 
species  from  C^lindrocystis,  seeing  that  the  external  structure 
seems  to  coincide.  It  is  true,  assuming  that  I  am  right  in 
my  identification  of  this  plant,  that  Kiitzing  places  it  in  a 

ipenus  by  itself,  distinct  from  his  PalmoglcBa ;  but  the  reasons 
or.thid  course  are  not  founded  on  any  essential  peculiarities 
of  the  cells  themselves,  or  their  mode  of  growth,  but  upon 
external  accidental  circumstances,  which,  so  far  as  I  can  see, 
are  in  no  way  connected  with  the  plant  itself  or  its  growth, 
and  consequentlv  erroneously  introduced  into  his  conception 
and  definition  of  his  genus.  To  indicate  the  circumstances 
on  which  Kiitzing  relies  for  bis  generic  distinctions,  I  cannot 
do  better  than  repeat  here  his  generic  characters  for  Tri- 
chodictyon :t—''Phycomaamorphum  gelatinosum;  substantia 
gelinea  matricalis  loculoso-vesiculosa ;  loculi  fibris  delica* 
tulis  reticulatim  fasciculatis  circumtexti  celluliferi.^'  It  will 
be  seen  that  Kiitzing  relies  here  mainly  for  his  generic  cha- 
racters on  the  filaments  accompanying  the  cells  being  inter- 
laced in  a  loosely  reticulated  manner,  so  as  to  leave  white, 
roundish  interspaces,  in  which  occur  the  large  ovato-elliptio 
cells,  either  singly  or  in  one,  two,  or  more  pairs,  surrounded 
by  their  broad  and  copious,  finally  confluent,  gelatinous  coat- 
ings. These  filaments  do  not  seem  to  differ  from  those 
frequently  growing  along  with  other  Palmogloean  and  other 
Palmellacean  forms,  nor  do  they  seem  organically  connected 
mth,  or  in  any  way  belonging  to,  the  plant  in  question. 
SimUar  filaments  are  by  Kiitzing  himself  referred  to  Lepto- 
thrix,  or  perhaps  to  Hypheothrix.  In  fact,  it  would  here  seem 
as  if  it  were  only  because  these  filaments  often  occur  along 
with  this  plant  in  great  quantity,  penetrating  through  the 
mass,  and  because  the  cells  themselves,  during  active  vegeta- 
tion, increase  vigorously  from  numerous  centres,  and  copiously 
giving  rise  to  their  gelatinous  investments  (this  taking  place 
pretty  equably  over  the  mass),  that  the  filaments  are  forced 
to  give  room,  and  become  obliged  to  assume  more  or  Ices  of 
a  reticulated  disposition.  But  that  these  filaments  possess 
no  importance,  nor  any  organic  relationship,  so  far  as  I  can 

•  Op.  (ih,  p.  37,  t.  vii,  C,  4—6.  9. 
f  *J?|M.cics  Algari:iii,'  p.  230. 
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see,  as  regards  the  plant  in  question,  is,  I  think,  proved  by 
it  being  met  with,  as  I  have  often  found  it  (always  supposing 
that  I  am  right  in  my  identification  of  the  i^pecies,  of  which, 
indeed,  I  have  myself  no  doubt)  unaccompanied  by  filaments, 
or  these  so  sparing  as  to  render  Kutzing's  description  of  the 
pl^nt  as  inappropriate  as,  so  far  as  I  can  see,  the  introduction 
of  these  filaments  into  the  generic  character  at  all  is  erro- 
neous. In  regard  to  his  Cylvidrocystis  crassa,  De  Bary  omits 
auy  notice  of  such  filaments  altogether;  yet,  as  I  before 
indicated,  I  believe  these  plants  are  identical. 

But,  in  order  to  explain  the  occasionally  occurring  pecu- 
liarity alluded  to,  in  the  mode  of  growth  or  self-division  of 
the  cells  themselves  in  this  plant,  dwelt  on  by  De  Bary,  I 
shall  momentarily  draw  attention  to  that  which  prevails  in 
the  entire  of  its  allies,  and  then  advert  to  the  variation  some- 
times met  with  in  this  species  itself. 

In  the  related  species  of  Penium,  Spiroteenia,  Cyliridrocys- 
tis,  and  Mesotaenium  (as  well  as  those  elongate,  but  apparently 
not  at  all  related,  forms  included  in  GlcEOthece  (Nag.), 
Stichococcus  (Nag.),  kc.  Sec,  the  direction  of  self-division 
occurs  always  in  a  line  at  the  middle,  at  rieht  angles  with  the 
original  longitudinal  axis  of  the  mother-c^.  Now,  in  Cjr/tn- 
drocystis  BrSbissonii,  along  with  the  elongation  of  a  cell, 
preparatory  to  self-division,  a  longitudinal  extension  and  a 
transverse  subdivision  of  the  central  corpuscles  belonging  to 
each  of  its  halves  take  place,  thus  causing  the  now.  two 
corpuscles  of  each  half  to  lie  in  the  direction  of,  and  on  a 
line  with,  the  longitudinal  axis  of  the  original  mother-cell. 
Presently  ensues  a  segmentation,  and  division  into  two  of  the 
cell  itself  at  the  middle,  in  the  transverse  direction,  and,  as 
stated,  in  a  line  at  right  angles  to  the  longitudinal  axis,  the 
original  nucleus  vanishing,  and  a  new  one  for  each  half,  that 
is,  each  daughter-cell,  making  its  appearance,  according  to 
De  Bary.  In  C.  crassa  (De  Bary)  =  THchodictyon  rupestre 
(Kiitz.),  previous  to  division  of  the  cell  itself,  there  is  no 
subdivision  of  the  central  corpuscle  of  each  half,  but  on  the 
formation  of  a  septum  it  seems  to  ensue.  Its  subdivision 
may,  take  place  then,  «7Aer  after  the  manner  of  C  Brebissonii, 
in  a  transverse  direction,  causing  the  two  new  corpuscles  to 
lie  in  the  direction  of  the  longitudinal  axis  of  the  mother- 
cell,  that  is,  perpendicular  to  the  new  septum,  or  the  sub- 
division of  the  central  corpuscle  of  each  half  of  the  mother- 
cell  may  apparently  take  place  in  a  direction  on  a  line  with 
the  longitudinal  axis  of  the  mother-cell,  causing,  in  this  case, 
the  two  new  corpuscles  to  lie  in  a  direction  perpendicular  to 
the  original  axis  of  the  mother-cell,  that  is,  parallel  to  the 
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new  septum.  Now,  whichever  of  these  cases  holds  good,  the 
elongation  of  each  new  cell  seems  to  take  place  in  the 
direction  of  a  line  connecting  the  two  new  central  corpuscles, 
which  always  thus  lie  in  the  direction  of  the  longitudinal 
axis  of  every  cell  when  about  to  divide,  which  always,  as 
before  stated,  takes  place  transversely,  or  in  the  direction  of 
the  narrow  diameter.  Thns,  in  the  former  casfe,  the  re- 
petition of  the  process  of  cell-division  does  not  alter  the 
relative  positions  of  the  (so  to  speak)  north  and  south  poles 
of  the  generations  of  cells,  whilst  in  the  latter  case  each 
alternate  repetition  of  cell-division  changes  the  longitudinal 
axis  of  each  generation  from  running  north  and  south  to  east 
and  west,  and  vice  versd,  in  the  following  generation ;  that  is 
to  say,  each  repetition  of  the  process  presents  a  division  of 
the  cell-generations  according  to  two  oireotions  alternating 
with  each  other  at  right  angles.  I  do  not  imagine  that  these 
two  modes  of  behaviour  possess  any  specific  importance; 
further  observation  may  determine  if  they  have.  The  latter 
mode  seems,  so  far  as  my  experience  goes^  to  be  the  rarer; 
whilst  I  fancy  also  the  plants  presenting  it  seem  to  be  larger 
usually  than  those  which  exhibit  the  former  plan.  The  en- 
dochrome  in  this  plant  is  very  dense  and  opaque,  rendering  it 
a  matter  of  great  difficulty  to  discern  a  nucleus,  or  the 
arrangements  of  the  contents.  It  is  perfectly  distinct  as  a 
species,  and  constant,  and  the  remarlcable  peculiarities  of 
which  1  have  endeavoured  to  convey  an  idea  strikingly 
distinguish  it  from  any  of  its  allies.  The  plant  is  by  no 
means  uncommon  here,  though  Kutzing  gives  but  one  locality 
— ^the  Black  Forest.  De  Bary  does  not  say  whether  it  is 
common  or  rare,  but  I  should  argue  from  the  context  that  it 
is  as  common  with  him  as  here.  So  much,  in  passing,  for  the 
genus  Cylindrocystis. 

I  shall  now  advert  to  the  last  genus,  Mesotsenium  (Nag.). 
Plate  VI,  figs.  1  to  31.  In  this  genus  the  structure  of  the 
cell-contents  is  different  from  any  of  the  foregoing.  Here 
there  runs,  either  directly  through  the  longitudinal  axis  of  a 
cell  or  sometimes  slightly  excentrically,  a  more  or  less 
compressed,  sharply  defined,  dense  "chlorophyll-plate" (often, 
however,  difficult  to  be  detected,  I  believe,  owing  only  to 
being  hidden  by  the  remainder  of  the  contents),  whose 
margin  either  touches  the  cell- wall  or  leaves  a  more  or  less 
wide  intervening  space.  When  the  remaining  contents  are 
not  too  dense  and  abundant  to  permit  its  being  readily 
perceived,  this  chlorophyll-plate,  when  its  edge  is  towards  the 
observer,  appears  either,  in  some  species,  like  a  narrow, 
vertical,  axile,  gi'cen  band,  swollen  at  the  middle  at  each  side. 
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and  reaching  entirely  from  end  to  end  of  the  cell,  or.  in 
others,  as  a  somewhat  lenticular  body,  thus,  in  this  edge  Tiew, 
presenting  a  fusiform  outline,  and  not  reaching  to  the  cell- 
wall  at  each  end  (figs.  2  to  6).  In  the  middle  of  the  chloro* 
phy  11 -plate  there  is  usually  a  starch-granule  within  the 
central  projection  or  swelling- out.  If  a  cell  seen  from  the 
point  of  view  showing  thus  the  edge  or  lateral  view  of  the 
chlorophyll-plate  be  caused  to  make  a  quarter  of  a  revolution 
on  its  longitudinal  axis,  the  chlorophyll-plate  presents  its 
broad  or  front  surface  to  the  observer,  provided  it  be  not 
obscured  by  the  too  dense  remaining  contents,  when  it  is 
seen  to  be  (of  course  less  intensely,  but)  uniformly  green. 
De  Bary  describes  for  M.  Braunii  this  chlorophyll-plate  to  be 
minutely  toothed  at  the  margin ;  but,  so  far  as  I  can  see,  if 
I  be  rigntin  my  identification  of  the  plant,  it  would,  perhaps, 
be  more  correctly  described  as  irregularly  crenate.  Excep- 
tionally and  rarely,  the  chlorophyll-plate  possesses  three  (or 
four,  l5e  Bary)  planes,  presenting  in  end  view  a  triradiate  for 
quadriradiate)  figure.  The  remainder  of  the  cavity  of  tne 
cell  may  be  apparently  entirely  filled  by  a  rather  coarsely 
granular,  peculiarly  coloured  endochrome,  or  it  may  be 
destitute  of  it,  or  nearly  so,  possessing  then,  besides,  onlpr 
watery  or  colourless  contents.  In  the  latter  case,  indeed,  is 
the  chlorophyll-plate  best  seen ;  and  then  only,  or  when  the 
granular  endochrome  is  but  sparing,  can  it  be  aiscemed  at  all 
in  front  view.  But  in  certain  species  an  intermediate  con- 
dition appears  to  be  the  most  common ;  that  is  to  say,  the 
whole  of  the  remaining  cavity  of  the  cell  is  not  filled  by  the 
granular  endochrome,  but  the  latter  forms  only  a  parietal 
layer,  sometimes  somewhat  sharply  defined  within,  and 
leaving  a  clear  intermediate  space  between  it  and  each  broad 
or  front  surface  of  the  chlorophyll-plate.  In  Af.  violascens 
(De  Bary),  about  the  middle  of  the  parietal  layer,  at  one  side, 
there  may  be  often  seen  a  little  depression.  This  sometimes 
contains  a  little  corpuscle  or  granule;  but  I  have  by  no 
means  always,  or  indeed  often,  b^en  able  to  detect  it.  Dc 
Bary  considers  this  a  nucleus.  In  M.  Brauniij  and  his  M. 
chlamydosporum,  this  nuclear  body  seems  to  be  in  contact 
with  the  plate.  In  this  genus,  when  a  cell  has  attained  the 
full  length  proper  to  the  species,  self-division  sets  in.  As  in 
all  the  elongate  forms,  here  also  the  line  of  division  takes 
place  transversely,  cutting  the  cell  into  two  in  a  line  at  right 
angles  to  its  longitudinal  axis.  A  division  of  the  chlorophyll- 
plate  either  precedes  it  or  is  apparently  affected  by  it, 
according  to  the  species.  In  young  daughter-cells,  imme- 
diately after  division,  when  the  central  corpuscle  is  to  be 
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Been,  it  occupies  in  each  a  place  near  the  septum ;  by  and  by, 
each  is  again  found  at  the  middle  of  its  chlorophyll-plate,  both 
as  regards  the  longitudinal  and  transverse  diameters.  Re- 
production in  this  genus,  as  in  Cylindrocystis,  is  by  conjuga- 
tion and  evolution  from  the  spore-cell,  in  germination  of  four 
young  cells  identical  vrith  the  parent.^  In  this  genus, 
however,  the  foregoing  characters  are  in  some  species  often 
not  easy  of  application,  owing  to  the  density  of  the  granular 
cell-contents  obscuring  a  proper  view  of  the  internal  struc- 
ture,  and  to  the  specimens  not  being  in  a  conjugated  state. 

Such,  as  briefly  as  I  can  convey  it,  is  some  account  of  the 
genus  Mesotsenium  (Nag.),  the  last  of  the  genera  into  which 
Palmogloea  (Kiitz.)  seems  citable  of  being  divided.  Un- 
doubtedly the  three  principal,  and  those  most  nearly  related 
to  each  other,  are  Spirotaenia,  Cylindrocystis,  and  Mesotee- 
nium ;  the  two  others  above  alluded  to  should,  so  far  as  I  can 
judge,  have  never  foimd  a  place  in  PalmoglcBa.  Of  these 
three,  Spirotaenia  may,  I  think,  be  said  (as  far,  at  least,  as 
regards  the  forms  themselves)  to  bear  a  relationship  to 
Spirogyra  similar  to  that  which  Cylindrocystis  bears  to 
Zygnema,  and  possibly  Mesotaenium  may  be  considered 
to  possess,  in  a  great  measure,  a  relatively  similar  relationship 
to  Mesocarpus  or  to  Leptocystinema  (mihi). 

The  query  with  which  I  commenced  this  paper  suggested 
itself  to  me  after  having  searched  for  and  having  tried  to 
examine  our  Dublin  forms  included  in  Kiitzing's  genus,  and 
upon  a  reperusal  of  Alex.  Braun's  remarks,*  where  that 
author  observes  that  '^  the  species  of  the  genus  Palmogloea,  as 
established  by  Kutzing,  cannot  be  certainly  determined 
either  by  the  characters  given  in  '  Species  Algarum,^  or  by 
the  figures  given  in  '  Tab.  Phyc' ''  And  he  goes  on  to  say 
that  in  the  species  represented  by  himself,  which,  doubtfully, 
he  calls  P,  macrococca,  ^'  the  jelly-like  envelopes  are  some- 
times distinguishable  singly,  sometimes  not,  which  renders 
doubtful  even  the  section  in  which  we  are  to  seek  the 
species  */'  and  he  afterwards  expresses  an  opinion  that  several 
of  the  species  (citing  six)  will  have  to  be  combined  as  forms 
of  one  and  the  same  species.  With  that  writer  I  must 
concur  in  admitting  the  difficulty  of  identifying  Kiitzing's 
forms,  as  well  as  even  the  uncertainty,  as  I  before  indicated, 
in  deciding  the  section  in  which  we  are  to  seek  a  particular 
species.  But  I  think  it  must  be  admitted  that,  seizing  upon 
other  distinctions  than  those  put  forward  by  Kiitzing,  abun- 
dantly distinguishable  forms,  even  generically  separated,  here 

•  De  Bary,  op.  cit.,  p.  34,  t.  vii,  20—29. 
t  Op.  cit.,  p.  327. 
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present  themselves,  as  I  have  endeavoured  to  show.  It 
may  indeed  be  quite  probable  that  some  of  bis  forms  are 
described  as  distinct  upon  characters  too  trivial;  thus  I 
would  be  disposed  to  suggest,  altogether  conjecturally,  that 
his  P.  vesiculosa  and  P.  macrococca  may  be  possibly  identical 
— P,  lurida  and  P.  rupestris — P.  protuberans  and  P.  ma- 
crococca ;  but  in  the  main,  so  far  as  I  can  judge,  the  forms 
generally  referred  to  by  him  to  this  genus  seem  to  be 
distinct.  On  the  other  hand,  I  fancy  that,  as  might  be 
expected,  a  few  forms  appertaining  to  Mesotsenium,  described 
by  Nagcli  and  De  Bary,  do  not  occur  at  all  in  ^  Species 
Algarum.' 

In  thus  expressing  an  opinion  as  to  the  actuality  and  dis- 
tinctness of  tnese  species,  which  I  would  wish  to  do  very  far 
from  dogmatically,  I  am  not  unmindful  of  the  statements 
made  by  writers  as  to  the  diamorphosis  of  these  forms— that 
is,  as  to  their  being  more  or  less  transitory  conditions  of 
higher  plants.  But  it,  indeed,  appears  to  me,  that  anything 
as  yet  adduced  in  support  of  the  transition  of  a  true  Palmo- 
gloea — ^that  is  to  say,  of  either  a  true  Spirotsenia,  Cylindro- 
cystis,  or  Mesotanium — ^into  or  from  any  other  plant  is  by 
no  means  so  conclusive  as  regards,  an  actual  diamorphosis,  as 
are  De  Bary's  observations  on  their  development  from  one 
generation  to  another,  through  germination  of  the  spore 
formed  by  conjugation,  apparently  decisive  as  regards  their 
perpetuated  identity  and  constancy.  Kiitzing,  indeed,  speaks 
of  a  transition  of  his  P.  protuberans  into  Scy  tonema,*  and  of 
his  P.  vesiculosa  into  a  Zygogonium ;  but,  very  deferentially, 
I  think  his  statements  and  figures  are  too  meagre,  in  these 
cases,  to  prevent  great  doubt  as  to  the  correctness  of  his  con- 
clusions ;  besides,  it  is  possible,  indeed,  that  his  plants  thus 
called  may  not,  strictly  speaking,  belong  at  all  here.  Again, 
Dr.  Hicks  t  draws  attention  to  an  elongate  form  of  cell  no- 
ticed by  him  during  the  development  of  lichen-gonidia,  and 
which  he  considers  nothing  but  a  '^  Palmogloea /'  conse- 
quently, he  seems  to  come  to  the  conclusion  that  all  the 
Falmogloea-forms  are  but  conditions  in  the  growth  of  the 
gonidia  of  lichens.  Far  be  it  from  me  to  doubt  the  accuracy 
of  Dr.  Hicks'  very  valuable  and  remarkable* observations; 
but,  at  least,  so  far  as  the  forms  of  Cylindrocystis  and  Meso- 
tsenium  (by  whatever  names  they  may  pass)  are  concerned,  I 
would  suggestively  put  it,  that  here,  as  elsewhere,  resemblance 
may  by  no  means  necessarily  constitute  identity.  We  are 
not  now  so  much  astonished  as  formerly  at  remarkable  cases 

•  'Phycologia  Gencralis/p.  178. 

t  •  Quart.  Joarn.  of  Mio.  Science/  vol.  ii,  n.  s.,  pp.  17  and  20. 
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of  homomorphism,  even  in  organisms  very  high  in  the  scale, 
and  well  know  that  such  sometimes  do  not  indicate  even  any 
affinity,  not  to  speak  of  identity.  And  I  should  certainly  be 
disposed  to  imagine  that  homomorphs  are  not  less  likely  to 
occur  in  such  simple  plants  as  those  under  consideration 
than  in  regard  to  the  more  complicated  and  elaborate  organs 
of  higher  existences,  even  in  animal  life.  Dr.  Hicks*  speaks 
of  "large  oval  cells  precisely  similar  to  Palmogloea''  (Kiitz.) 
(CylindSocystis,  Menegh.,  Coccochloris,  Hass.),  as  occurring 
during  the  development  of  certain  lichen-gonidia,  and  he 
considers  the  oval  cells  represented  in  his  figure  t  as  "  visu- 
ally identical  ^'  with  "  Palmoglcea  Brebissonii/*  If  he  means 
by  this  Palmoffloea  BrSbissonii  (Kiitz.),  which  Kiitzing  makes 
out  to  be  identical  with  Palmella  cylindrospora  (Br^b.1,  which 
latter  Ralfs  considers  identical  with  his  Peni^fn  Br/bissonii, 
then  I  am  bound  to  say  I  cannot  agree  that  Dr.  Hicks'  form 
is  by  any  means  "  visually  identic^  ^'  with  that  indicated  by 
the  names  just  quoted.  That  alluded  to  {Penium  Br^bis- 
sonii,  Ralfs)  is  undoubtedly  a  Cylindrocystis,  and  Hicks' 
figure  suggests  to  one  more  the  idea  of  a  Mesotsenium,  with  the 
broad  side  of  the  clorophyll-plate  uppermost,  but  does  not  at 
all  call  to  mind  a  species  of  the  former  genus.  If  it  be 
assumed  as  presenting  a  form  of  Mesotsenium,  the  granular 
endochrome,  which  so.  often  obscures  the  view  of  the  chloro- 
phyll-plate, seems  to  be  very  deficient,  for  the  central  cor- 
puscle is  to  be  seen  in  all  the  cells  figured.  This  central 
corpuscle  is  regarded  by  Hicks  as  a  nucleus ;  it  would  seem 
far  more  probably  to  be  merely  a  starch-granule,  or  a  "  chlo- 
rophyll-vesicle ^'  (Nag.).  In  Cylindrocystis  Br^bissonii  two 
such  granules  occur  in  ordinary  cells,  and  four  in  cells  about 
to  divide,  and  they  appear  quite  homologous  and  identical  in 
nature  with  the  similar  bodies  occurring  in  Closterium,  &c. 
&c.  If  by  Palmoglma  BrSbissonii  is  meant  by  Hicks  Cocco- 
chloris  BrSbissonii  (Thwaites),{  although  Thwaites'  descrip- 
tion and  figures  hardly  admit  of  a  certain  conclusion  as  to 
whether  any  species  more  recently  described  by  Continental 
writers  may  be  identical  with  it,  yet  Hicks'  figures  do  not  at 
all  seem  to  me  to  be  identical  with,  or  even  at  all  to  resem- 
ble, those  q£  Thwaites.  The  former  represent  a  rather 
narrow,  egg-shaped  form,  while  the  latter  is  described  as 
'^  cellulis  subsphaericis  vel  rotundato-ellipticis ;''  and,  setting 
aside  the  scantiness  of  the  accompanying  filaments  (which,  as 
I  before  indicated,  I  conceive  have  no  connection  with  the 

•  Loc.  cit.,  p.  17. 

f  lb.,  pi.  ii,  %s.  11,  12. 

?  *  Annals  of  Natural  History/  n.  s.,  ?ol.  iii,  p.  243. 
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cells)^  Thwaites'  figures  remind  me  more  of  Trychodictyon 
rupestre  (Kiitz.)  =  Cylindroq/stis  crasaa  (De  Bary).  But  J 
put  this  latter  surmise  forward  merely  suggestively.  In  point 
of  fact^  Hicks'  figures  do  not  seem  to  me  absolutely  identical 
with  any  of  the  species  described  bjr  De  Bary,  nor  with  any 
I  have  myself  encountered;  and  if,  as  the  former  states, 
"the  remainder  of  the  British  species  of  Palmogloea  or 
CJoccochloris  ^*  (that  is,  exclusive  of  "Pa^wo^tea  Br^Ussomi/^ 
of  which,  after  all,  he  has  doubts)  "  can  certainly  be  produced 
from  Cladonia,'^  he  has  as  least  not  figured  them,  nor  ex- 
plained the  process.  But  I  do  not  suppose  that  Palmogloea 
and  Coccochloris  are  synonymous,  or  at  least  they  are  only 
so  in  part.  Itzigsohn,*  I  find  likewise,  makes  the  statement 
that  he  cannot  at  all  regard  the  "  so-called  Palmogloea  as  in- 
dependent organisms,^'  expressing  a  hope  at  some  time,  even- 
tually, to  publish  the  observation  on  which  this  assumption 
is  founded.  This  promised  communication  I  have  not  been 
able  to  hit  upon.  But  surely  the  finding  of  "  Palmogloea'^ 
or  other  forms  in  company  with  various  algse  is  not — as  I  ven- 
ture to  fancy  Itzigsohn>  indeed,  too  frequently  seems  to 
assume — any  proof  of  a  genetic  relationship.  Again,  I  would 
beg  to  say  that  I  put  forward  the  foregoing  opinions  merely 
as  those  which  have  forced  themselves  on  myself,  and  I  trust 
I  may  not  be  thought  to  have  expressed  them  too  dogmati- 
cally or  too  confidently. 

What,  then,  is  PalmogUea  macrococca  (Kiitz.),  as  to  the 
identity  of  which  Alexander  Brann  expressea  so  much 
doubt  ?  I  certainly  should  consider  that  the  plant  figured 
by  him  t  is  not  the  species  in  question.  The  former,  un- 
doubtedly Braun's  plant — for  De  Bary  tells  us  he  identified 
it  from  the  fresh  and  authentic  specimens — has  been  since 
described  by  the  latter  as  Meaot^etdum  Braunii,  If  this  were 
Kutzing's  macrococca,  I  wonder  how  he  could  omit  to  notice 
the  striking  "  chlorophyll-plate.'^  M.  Braunii  differs  from 
Palmofflcea  macrococca  (Kiitz.)  so  far  as  Kiitzing's  descrip- 
tions and  figures  permit  us  of  judging,  in  its  larger  size, 
shorter  length  in  proportion  to  its  width,  and  its  more 
broadly  rounded  extremities,  and,  if  I  be  right  in  my  identi- 
fication of  these  plants,  in  several  other  more  positive  and 
decisive  characters,  although  to  the  accustomed  eye  these  ex- 
ternal mariss  will  distinguish  sufficiently  readily,  at  least,  our 
Dublin  forms.  I  do  not  think  that  P.  macrococca,  as  Braun 
supposes,   is  the  same   thing  as    Coccochloris    BrSbissonii 

*  Itzigsohn,  'Skizzen  zu  ciner  Lebensgeschichte  desEapaiosiphonBrannii' 
p.  295.    Weber,  Bonn, 
t  Loc.  cit.,  pi.  i  and  ii. 
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(Thwaites).  According  to  Kiitzing,  in  the  former  the  ceUs 
are  oblong-cylindrical^  not^  as  in  the  latter^  sub-spherical  or 
rotundato-elliptic.  I  before  indicated  that  the  latter  (C 
BrSbiaaonii,  Thwaites)  appears  to  me  far  more  likely  to  be 
the  same  plant  as  Trichodidyon  rupestre  (Kutz.)  =  Cylindro- 
cystis  crassa  (De  Bary), 

P.  macrococca  is  not  the  state  figured  by  Hicks  of  his 
lichen-gonidia ;  for  in  the  former  the  cells  are  oblong-cylin- 
drical, not  ovate,  setting  aside  the  fact  that  the  latter  is 
nothing  but  what  may  be  called  a  homomorphic  representa- 
tive  of  that  which  I  am  as  yet  forced  to  regard  as  a  true 
species. 

I  feel  satisfied  that  P.  macrococca  is  not  the  plant  so  named 
by  Grunow,*  of  which  that  writer  describes  "  the  cell-con- 
tents, in  certain  cases,  as  exactly  like  those  of  Zygnema 
cruciatim,  or  Desmidium ;"  also  that  a  ''  nucleus,  and  in  each 
cell-half  a  starch-vesicle,  were  to  be  observed/'  Moreover, 
we  must  infer  from  the  context  that  his  plant  occurred  sub- 
merged in  water.  These  characters  combine  in  indicating 
that  it  was  not  a  Mesotsenium,  but  a  Cylindrocystis,  which 
Grunow  must  have  had  under  observation — ^possibly  C,  Bre^ 
bissonii ;  but  we  are  without  any  figure  to  assist  in  this  de- 
termination. Now,  I  think  there  can  be  no  doubt  but  that 
Palmogloea  macrococca  is  at  all  events  a  Mesotaenium,  and 
not  a  Cylindrocystis;  for  those  known  Palmoglcea-forms 
which  actually  appertain  to  Cylindrocystis  can  be  best  iden- 
tified with  forms  separately  described  under  other  names  by 
Kiitzing. 

Since  this  paper  was  read  I  have  obtained  Rabenhorst's 
lately  published  ^Cryptogamic  Flora  of  Saxony'  (and  adja- 
cent countries).  Now,  I  have  here  again  to  remark,  with 
every  deference,  that  I  cannot  concur  in  considering  the 
^\dxit  figured  by  this  author  as  truly  P.  macrococca  (K\itz.).t 
Rabenhorst's  figure  certainly  appears  to  represent  the  form 
named  Mesotcenium  violascens  by  De  Bary,  and,  if  it  really 
represented  the  species  it  is  called  (P.  macrococca),  De  Bary 
would  appear  to  be  right  in  supposing  their  actual  identity. 
But  surely  it  will  be  admitted  that  the  narrow  cylindrical 
plant  represented  by  Kiitzing  is  quite  a  diflferent  thing  from 
this  stout,  broadly  elliptic  form  ?  Yet  Babenhorst  describes 
P.   violascens  separately,  J   and  considers    the    former   (P. 

*  '  Verbandlungen  der  k.  k.  zoologisch-botonischen  Gesellscbaft  in  Wien/ 
1858j  p.  489.  Grunow, '  Die  Desmidiacceu  und  Pediastreen  einiger  oster- 
reichisoben  Moore.' 

I*  KrYptogamcn-Flora  von  Sachsen/  &c.,  150. 
Op.  cit.,  p.  167. 
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macrococca)  equivalent  to  M.  Braunii  (De  Bary) ;  but  if  the 
figures  given  by  Rabenhorst  be  compared  with  those  of  M. 
Braunii  given  by  De  Bary,  it  will  be  seen  that  the  former 
represent  a  broadly  elliptic,  the  latter  a  cylindrical,  form. 
Indeed,  I  consider  that  Rabenhorst's  figures  said  to  repre- 
sent "  P,  macrococca  ^^  seem  actually  to  be  copied  from  De 
Bary^s  figures  of  Af.  violascens.  As  to  Rabenhorst's  descrip- 
tion of  "  P.  macrococca/^  an  objection  to  be  made  to  it  seems 
to  be  that  it  is  not  sufficiently  in  detail,  as  the  characters 
given  would  as  well  apply  to  two  or  three  apparently  distinct 
species ;  nor  do  the  characters  agree  with  the  figures  (seeing 
that  they  represent  violascens).  And  as  to  the  validity  of 
their  distinctions,  I  would  beg  observers  to  suspend  their 
judgment,  at  least  until  careful  examination  be  made  of  the 
fresh  specimens.  In  regard  to  the  generic  characters  given 
by  Rabenhorst  for  Palmogloea,  they  are  intended  to  include 
only,  and  to  be  restricted  to,  the  forms  appertaining  to  Meso- 
tsenium  (Nag.),  while  Cylindrocystis  (Menegh.)  is  included 
in  Penium  (Br^b.) .  But,  as  I  have  before  pointed  out,  Cylin- 
drocystis seems  sufficiently  well  characterised  as  a  distinct 
genus.  The  statement  as  to  the  constant  incorporation  of 
cell- wall  and  -contents  in  the  act  of  conjugation  must  be  modi- 
fied as  regards  Mesotaenium,  as  will  be  seen  by  the  descrip- 
tion in  this  paper. 

Of  the  three  species  of  Mesotaenium  described  by  De  Bary, 
I  have  above  indicated  that  I  believe  the  P.  macrococca 
could  not  have  been  Mesottenium  Braunii  (De  Bary).  The 
narrow-cylindrical  cells  with  rounded  ends  seem  quite  to 
separate  it  from  the  broadly  elliptic  form,  gradually  diminish- 
ing towards  both  ends,  of  3f.  violascens  (De  Bary). 

I  believe,  then,  it  is  more  probable  with  M,  chlamydos^ 
porum  (De  Bary)  of  properly  described  species,  that  the 
identity  of  P.  macrococca  exists. 

It  is  indeed  to  be  regretted  that  in  endeavouring  to  settle 
the  identity  of  the  plant  in  question,  from  the  insufficiency 
of  Kiitzing^s  description,  we  have  little  else  ta  go  upon  but 
the  external  outline;  yet  the  genus  being  known,  I  must 
hold  to  the  opinion  that  this  is  by  no  means  unimportant, 
and  there  can  be  no  doubt  but  that  the  genus  here  is  Meso- 
taenium. After  some  search  in  our  Dublin  and  Wicklow 
hills,  I  have  succeeded  in  finding,  and  pretty  certainly  iden- 
tifying by  De  Bary's  description,  his  three  species  of  that 
genus ;  and  in  nyr  opinion  if.  chlamydosporum  is  the  only 
one  which  suits  Kiitzing's  (indeed  but  vague)  description  of 
the  debated  plant.  They  are  both  cylindrical,  with  rounded 
endS;  and  coincide  pretty  nearly  in  the  measurements^  and 
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are  common^  whilst  the  gelatinous  mass  is  rather  firm — ^thus 
agreeing  with  Kiitzing^s  character  in  that  regard,  upon  which 
he  lays  so  much  importance.  His  Palm,  protuberam  and 
Palm,  macrococca  are  much  smaller  plants.  I  believe  I  have 
found  here  one  or  both,  but  I  have  not  as  yet  been  at  all  able 
to  satisfy  myself  as  to  their  actual  nature.  It  seems  proba- 
ble that  the  Coccochloris  protuberans  (Spreng.,  Hass.)  may 
be  identical  with  P.  macrococca. 

But  here  any  fiirther  power  of  comparison  of  Kiitzing's 
and  Braun^s  plants  ceases,  owing  to  the  meagre  description  of 
the  former.  As  to  the  possible  identity  of  any  other  of 
Kutzing's  forms  with  P.  macrococca  or  others,  I  have  here- 
inbefore ventured  to  express  a  conjecture. 

But  the  plant  I  identify  as  M.  chlamydosporum  (De  Bary), 
or  which,  perhaps,  I  believe  I  might  possibly  be  more  correct 
in  assuming  as  a  variety  thereof,  I  had  at  first  thought  to  be 
a  distinct  species,  and  so,  indeed,  it  may  possibly  still  prove  to 
be;  and  I  had,  when  this  paper  was  read,  drawn  up  a  descrip- 
tion of  it  as  such;  but  if  I  err  in  modifying  my  former  opinion, 
it  is  at  least  an  error  on  the  right  side.  I  shall,  however, 
endeavour  to  put  forward  a  general  description  of  the  plant 
which  occurs  here,  reserving  an  allusion  to  the  points  in 
which  it  diflFers  from  De  Bary's,  until  after  a  brief  reference 
to  the  generally  received  views  as  to  the  aflinities  of  the 
genus. 

MssoTiENiuM  cHLABfTDOSPORUH  (Dc  Bary).     Var.  /3. 

General  description, — Mass  light  green,  gelatinous,  rather 
firm ;  cells  oblong,  cylindrical,  ends  broadly  rounded ;  chloro- 
phyll-plate in  edge  view  usually  axile,  narrow,  fusiform, 
pointed  at  the  ends,  which  do  not  reach  the  extremities  of 
the  cells,  after  division  blunt  at  the  ends  towards  the  septum 
dividing  the  mother-cell;  nucleus,  when  to  be  seen,  forming 
a  small  rounded  body,  lying  upon  one  of  the  front  surfaces  of 
the  plate ;  granular  contents  very  dense  and  abundant,  often 
preventing  the  view  of  the  chlorophyll-plate,  which  is  there- 
fore very  rarely  discernible  in  front  view.  Conjugation 
eflFected  by  the  extension  and  protrusion  of  the  entire  con- 
tents, which  touch  and  incorporate  at  any  point,  the  parent 
cells  uniting  in  many  varieties  of  position,  the  original  cell- 
membrane  of  each  being  thrown  off,  in  its  almost  original 
form,  each  half  often  bent  at  an  angle,  as  if  due  to  a  separa- 
tion at  a  suture.  Zygospore,  at  first  shapeless  or  irregular, 
assuming  finally  an  ovate  or  elliptic  outline,  and  becoming 
surrounded  by  a  comparatively  tlun,  sharply  defined  mucous 
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envelope  the  cell-contents,  very  dense  and  coarsely  granular, 
the  latter  ultimately  becoming  considerably  retracted  from 
the  outer  wall  and  surrounded  by  an  inner,  finally  yellowish 
or  brownish  coat,  forming  the  actual  spore,  which  presents  to 
view  a  four-,  five-,  or  six-sided,  or  a  somewhat  circular  outline, 
sometimes  somewhat  flattened  at  certain  sides,  slightly  en- 
larged or  thickened  at  the  angles,  and  often  presenting  on 
the  general  surface  a  slightly  imdulate  or  somewhat  granular 
appearance,  due  to  the  presence  of  little  superficial  promi- 
nences. When  showing  four  sides,  I  presume  the  inner  spore 
may  be  of  a  cubical  or  prismatic  figiire,  and  when  five-  or  six- 
sided,  irregularly  polygonal,  but  it  appears  sometimes  of  an 
irregularly  rounded,  very  indefinite  form.  I  have  not  seen, 
however,  a  triangular  form. 

Measurements, — Length  of  cell,  ^lijro  to  yJ^ ;  breadth  of 
cell,  -rr'xo ;  length  of  zygospore,  --^  to  -g-J-^ ;  breadth,  -rhr 
to  -g-fr  of  ^^  inch. 

Plate  I,  fig,  1,  cell  in  which  the  chlorophyll-plate  cannot 
be  seen ;  either  the  remaining  contents  are  too  dense,  or  the 
edge  view  of  the  plate  is  not  towards  the  observer.  Fig.  2 
shows  edge  view  of  chlorophyll-plate,  with  nucleus  (?) .  Mgs, 
3,  4,  accidental  forms  and  positions  of  the  chlorophyll-plate. 
Fig.  5,  cell  about  to  divide;  the  chlorophyll-plate  divided; 
its  inner  ends  bluntly  rounded.  Fig.  6,  the  cell  divided. 
Fig.  7,  two  cells  about  to  conjugate.  Fig.  8,  two  such  cells 
in  contact,  the  parent-coats  slipping  ofi^.  Figs.  9  to  13,  various 
degrees  of  advancement  of  conjugation.  Fig.  14,  zygospore 
formed,  with  mucous  investment.  Figs.  15  to  19,  various 
mature  zygospores. 

Now,  as  regards  the  position  of  the  genus  to  which  this 
plant  belongs,  inasmuch  as  the  mode  in  which  the  reproduc- 
tive process  is  carried  out  in  any  organism  is  always — and 
doubtless  rightly — regarded  as  of  more  importance  than 
vegetative  structure  in  deciding  affinity,  the  fact  that  in  these 
forms  reproduction  is  by  conjugation  most  strongly  points  to 
a  close  relationship  with  the  Desmidiaceae  and  with  the 
Zygnemacese;  and  in  this  genus  the  process  is  essentially 
that  which  characterises  those  families.  On  the  other  hand, 
the  gelatinous  nature  indicates  considerable  affinitv  with  the 
Palmellacese ;  but,  with  the  exception  of  Palmogloea,  1  am 
not  aware  of  conjugation  having  been  found  in  any  other  genus 
of  that  family,  though  zoospores  occur  in  some,  while  in 
regard  to  others  Professor  Kiitzing^s  *  and  Dr.  Hicks'  inte- 

•  Kutzing's  "Die  Umwandlung  niederer  Algenformen  in  hohere/  &c.,  pub- 
lished ill  *Natuurkundige  Verhandelingen  van  de  IjoUandsche  Maatschappij 
der  Wetenschappen  an  Haarlem/  1841. 
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resting  observations  render  their  truly  autonomous  character 
doubtful^  although  I  fancy  each  has  been  perhaps  too  hasty 
and  too  comprehensive  in  his  generalisations. 

Clearly  this  genus  and  Cylindrocystis  are  very  closely 
related^  and  to  whatever  group  one  belongs  so  does  the  other. 
By  Nageli  the  genus  Mesotsenium  is  placed  with  the  Des- 
midiacese^  and  by  De  Bary  both  those  genera  are  classed  in 
that  family.  Bj  the  latter  writer  the  Conjugatae  are  divided 
into  three  famihes — Mesocarpeae^  Zygnemese^  and  Desmidiese 
— ^their  distinctions  drawn  from  the  mode  as  to  special  details 
of  the  formation  of  the  zygospore  and  of  the  development  of 
the  young  plants  originating  therefrom^  distinctions  I  need 
not  more  than  allude  to  here.  The  distinctions  based  upon 
the  fact  as  to  whether  all  the  daughter-cells  originating  from 
the  germ- cell  are  again  capable  of  self- division^  or  whether 
one  of  the  daughter-cells  remains  as  a  '^  root-cell  '*  incapable 
of  further  self-division — the  former  characterising  the  Des- 
midieae^  the  latter  the  Zygnemaceae — De  Bary  considers  the 
only  decided  pervading  features  absolutely  separating  these 
two  families.  Mesocarpeae  are  distinguished  from  both  by 
peculiarities  in  the  formation  of  the  zygospore  itself.  Su£Sce 
it  that  the  genera  in  question,  as  indicated  by  that  author^s 
original  researches,  in  the  mode  of  development,  seem  to 
accord  with  the  characters  in  that  regard  as  specially  apper- 
taining to  the  Desmidiaceae. 

There  is  a  character,  however,  which  seems  to  pervade  the 
family  Desmidiaceae,  and  is  certainly  demonstrable  in  every 
undoubted  member  of  the  group.  I  allude  to  the  well-known 
fact  that  the  vegetative  increase  of  a  cell,  or  ''frond,**  is 
effected  by  the  formation  of  two  new  half- cells,  which  become 
interposed  between  the  older,  so  that  the  two  newly  produced 
cells  consist  each  of  a  new  and  old  half-cell.  Of  course  a 
figured  outline  cannot  be  assumed  as  an  essential,  though  it 
is  very  frequent,  and  affords  classificatory  characters. 

Is  there  any  evidence  of  such  a  mode  of  cell-increase 
in  Mesotaenium?  1  fancy  there  is.  I  refer  to  fig.  6,  in 
which  the  chlorophyll-plate  is  divided,  and  a  division  of  the 
cell  itself  is  taking  place.  Then  the  two  portions  of  the 
chlorophyll-plate  appertaining  one  to  each  daughter-cell,  in 
place  of  presenting  in  side,  i.e.  edge  view,  the  somewhat  Aisi- 
form  figure,  pointed  at  both  ends,  which  is  seen  in  a  fully 
grown  cell,  now  show  the  end  near  the  septum  which  halves 
the  mother-cell  to  be  bluntly  rounded.  1  conclude,  therefore, 
that  its  recovery  of  the  fusiform  and  pointed  outline  at  the 
blunt  ends  may  be  due  to  a  new  growth  onwards  in  that 
direction,  therefore  accompanied  by  the  growth  of  a  new  half- 
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cell,  the  older  halves  of  each  remaining  unchanged.  But  I 
imagine  the  probability  of  a  new  half  to  the  chlorophyll-plate 
being  formed  in  continuation  of  an  old  one  is  strengthenect  by 
the  fact  that  in  dividing  cells,  when  discernible,  the  corpuscle 
therein  imbedded  is  found  near  the  end  towards  the  septum, 
and  in  fully  grown  cells  at  the  middle.  I  therefore  suppose 
it  must  be  inferred  that  this  change  of  position  of  the  im- 
bedded corpuscle  is  not  due  to  any  inherent  movement  of  its 
own,  but  to  an  elongation  of  plate  and  cell  at  the  end  nearest 
to  which  it  at  first  lies,  or  that  at  which  division  has  only 
recently  taken  place.  A  similar  argument  I  before  applied  as 
some  prodf  of  the  Desmidian  nature  of  my  Leptocystinema 
Kinahani*  Again,  I  have  stated  that  in  our  present  plant 
(figs.  9  to  14),  in  the  act  of  conjugation,  a  shedding  of  the 
parent  cell-wall  takes  place,  accompanied  by  a  splitting,  as  it 
were,  through  a  suture,  indicating,  as  in  the  Desmidiaceae, 
the  point  of  union  of  the  half-cells.  It  may  be  worth  noting, 
too,  that  in  Mesottenium  chlamydosporum  the  free  inner  spore, 
finally  formed  within  the  zygospore,  seems  to  find  a  paralld 
in  the  similar  occurrence  in  Tetmemortis  lesvis,  AU  these 
characters  point  strongly  to  the  Desmidiacese. 

But  on  the  other  hand,  Mesotanium  Brctunii  and  3f.  tno- 
lascens  (De  Bary)  seem  to  conjugate  by  complete  participation 
of  the  parent-cdl-membranes  in  the  act ;  cases,  too,  in  the 
present  plant  are  not  rare  in  which  the  parent-membrane 
cannot  be  detected,  but  it  miist,  in  such  cases,  have  become 
either  lost  or  dissolved.  Al.  Braun  t  seems  to  consider  that 
the  genus  Palmogloea  (Kiitz.)  is  more  Falmellacean  than 
Desmidian,  but  thinks  that  the  greatest  distinction  between 
Cylindrocystis  and  Penium  is  the  participation  in  the  former 
of  the  outer  cell-membrane  in  the  act  of  conjugation.  But 
our  plant  presents  an  example  of  a  '^  Palmogloea  - '  in  which 
the  cell-membrane  does  not  co-operate  in  the  conjugative 
act. 

But,  except  that  they  are  Conjugatse,  exhibiting,  according 
to  De  Bary*8  researches,  the  character,  dwelt  on  by  him,  of 
capability  of  self-division  in  all  the  daughter-cells  originating 
from  the  zygospore,  I  do  not  exactly  see  that  the  species  of 
"Palmogloea^*  whiph  fall  under  Cylindrocystis  rank  them- 
selves under  the  Desmidiacese  with  the  same  amount  of  pro- 
bability as  regards  the  mode  of  growth  alluded  to.  In  other 
words,  I  do  not  see  that  the  same  supposed  evidence  can  be 
so  readily  drawn  from  internal  sources  as  in  Mesotaenium  of 
the  addition  of  two  new  half-cells  between  the  old  ones  in 

*  'Natural  History  Review,'  0.  S.,  vol.  v,  p.  243. 
f  Op.  cit.  (English  translation),  p.  135. 
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vegetative  growth.  It  might  be  assumed,  indeed,  in  Cylin- 
drocystis  BrSbwaonii,  as  cell-division  is  preceded  by  a  division 
of  the  central  corpuscles  belonging  to  each  half  of  the  parent- 
cell,  which  now,  therefore,  contains  four  such,  each  equal  iu 
size  to  each  of  the  two  former,  and  as  those  nearer  the  ends 
seem  to  occupy  the  same  relative  position  in  respect  of,  and 
distance  fix)m,  the  ends,  as  the  original  ones  did  at  first — in 
fact,  apparently  precisely  the  same  situation — that  the  new 
space  provided  for  the  accommodation  of  the  two  inner  cor- 
puscles is  due  to  the  addition  at  the  centre  of  an  extension  of 
the  cell- wall,  wliich,  after  divisision,  forms  the  ne\^  half-cells. 
But  the  central  pale  space  is  present  throughout,  and  the 
division  of  the  corpuscles  is  preceded  by  their  elongation,  the 
whole  in  the  direction  of  the  axis  of  the  cell,  as  if  this  might 
be  due  to  a  gradual  external  extension  all  over  of  both  cor- 
puscles and  external  wall.  Indeed,  in  C,  crassa  (pe  Bary), 
which,  as  hereinbefore  spoken  of,  occasionally  presents  its 
young  recently  divided  cedls  elongating  in  a  direction  at  right 
angles  to  the  longitudinal  axis  of  the  mother-cell,  there 
apparently  takes  place  an  elongation  equally  at  both  ends  of 
the  nascent  cells.  Moreover,  in  this  genus  the  parent-cells 
seem  to  incorporate  during  conjugation,  and  do  not  split  as  if 
at  a  suture,  the  zvgospore  finally  free  within  the  cavity  formed 
by  the  parent  cells.  But,  again,  the  plants  themselves  seem 
to  have  considerable  affinity  to  the  genus  Penium  (Br^b.) ;  but, 
as  it  seems  to  me,  as  Spirotsenia,  Mesotaenium,  and  Cylindro- 
cystis,  as  I  have  above  endeavoured  to  point  out,  are  dis- 
tinguished from  each  other  by  their  internal  structure,  so  I 
believe  is  Penium  distinguished  from  those  by  its  internal 
structure.  In  Penium  the  granular  contents  form  an  axile 
mass,  sending  out  all  round  in  some  species  more  or  less 
irregularly  divided,  or  in  other .  species  quite  uninterrupted, 
plates  to  the  cell-wall,  which  appear  outwardly  as  more  or 
less  interrupted,  or  irregular,  or  tolerably  uniform  longitudinal 
bands,  in  end  view  radiate ;  but  in  these  and  other  respects, 
as  regards  the  species,  characteristically  disposed,  and  of 
course  often  containing  starch-granules,  or  '^  chlorophyll- 
vesicles.^^  This  is  briefly  the  character  distinguishing  this 
from  the  three  other  genera  we  have  been  considering.  It  is 
undoubtedly  Dismidian.  Although  Spirotsenia  has  always 
also  been  so  considered,  as  already  said,  conjugation  has  not 
been  seen  in  it. 

Such  then  is,  so  fkr  ad  I  can  see,  and  as  briefly  as  I  can 
put  it,  the  state  of  the  case  as  regards  the  position  of  the 
Palmogloean  species.  Whether  they  be  regarded  as  Desmi- 
dians,  or  as  connecting  that  family  with  the  Palmellace»,  or 
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what  place  amongst  the  algae  near  them  they  may  be  even- 
tually thought  to  hold,  they  appear  to  me,  at  least,  very  well 
distinguished  as  genera  and  species. 

Reverting  now  tp  the  description  of  our  plant  given  above, 
I  would  just  compare  it  with  that  of  De  Bary^s  M.  chlamydo- 
sporum.  It  will  be  seen  that  our  plant  disagrees  with  that 
alluded  to,  in  that  it  seems  to  possess  a  more  dense  and  more 
coarsely  granular  endochrome — that  during  division  the 
parent-membrane  does  not  seem  to  be  cast  off  as  a  free  pelli- 
cle, cap-like,  from  the  ends  of  the  old  cells — that  the  zygo- 
spore is  ovate,  not  quadrate — that  it  becomes  surrounded  by 
a  definitely  bounded  mucous  investment,  and  that,  prelimi- 
nary to  the  process  of  conjugation,  the  parent-cell-membrane 
is  cast  off  (figs.  8  to  14).  On  the  other  hand,  it  agrees  in 
the  general  form  and  dimensions  of  the  cell,  which  in  both 
are  cylindrical  with  rounded  ends,  in  the  form  of  the  cUoro- 
phyll-plate,  and  in  the  ultimate  contraction]  of  the  contents 
of  the  zygospore  within  the  primary  external  coat>  and  the 
formation  of  a  new  one  of  an  angular  figure  closely  investing 
the  inner  actual  spore  (figs.  15  to  19).  This  latter  process 
does  UQt  take  place  for  some  time  after  conjugation  and  the 
formation  of  the  external  coat;  hence  I  at  first  rather  too 
hastily  assumed  that  it  did  not  occur  in  our  plant.  How- 
ever, I  have  met  with  numerous  specimens  presenting  this 
character,  which  is,  perhaps,  sufficient  to  establish  the  specific 
identity  of  the  plants  in  question.  This  plant,  then,  seems 
to  be  most  likely  the  Palmoglcea  macrococca  (Kiitz.) . 

Perhaps  it  may  not  be  unworthy  mentioning,  in  case  these 
forms  may  occupy  the  attention  of  observers  elsewhere,  that 
the  only  character  which  occasions  doubt  to  myself  as  to  the 
identity  of  the  plant  which  occura  here,  and  which  I  conceive 
to  be  M»  Braunii  (De  Bary),  Braun^s  plant  referred  to  in  his 
^Rejuvenescence'  is  that  of  the  colour  of  the  mass.  De 
Bary  describes  it  as  dark  green,  and  he  afterwards  speaks  of 
the  special  definitely  bounded  gelatinous  investments  of  the 
cells  present  before  the  whole  mass  becomes  seemingly  con- 
fluent into  a  homogeneous  mucus,  as  being  of  an  intense, 
often  dark,  gray- violet  colour.  Now,  my  plant  is  of  a  red- 
dish-brownish hue  in  the  mass,  somewhat  like  that  of  an  in- 
fusion of  tea,  but  deeper  and  richer;  the  tint  is  deeper  at 
the  outside  of  the  mass,  and  the  colour  is  due  to  that  of  the 

Srelatinous  matter,  and  not  to  the  cells  themselves ;  but  the 
orm,  structure,  and  appearance   of  the  latter,   under  the 
microscope,  seem,  so  far  as  I  can  judge,  entirely  to  coincide 
with  De  Bary's  figures  and  descriptions  of  his  M.  Braunii. 
I  now  proceed  to  describe,  as  best  I  can,  a  form  1  consider 
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^  new  and  distinct  species,  though  without  the  coujugative 
8tate>  but  which  presented  to  me  a  very  remarkable  condition 
not  before  noticed  in  this  genus.  But  although  thus  appa- 
rently rare,  I  cannot  suppose  it  confined  to  the  followiug 
form — in  other  words,  I  would  not  describe  it  as  distinct  on 
that  account.  I  shall  defer  an  account  of  the  condition 
alluded  to  the  general  description  of  the  species. 


Mesotjenium  mirificum  (mihi,  sp.  nov.). 

Specific  characters. — Cells  broadly  elliptic;    chlorophyll-^ 
plate  in  edge  view  very  narrow,  often  curved. 

Habitat. — Like  the  former,  wet  rocks,  but  very  rare. 

Locality, — Between  Loughs  Luggelaw  (or  Tay)  and  Dan, 
near  Ballinrush. 

General  description. — Mass  pale  yellowish-green,  gelati- 
nous ;  cells  broadly  elliptic ;  chlorophyll-plate  in  edge  view 
very  narrow,  excentric,  not  rapidly  attenuated  to  the  extre- 
mities, which  are  not  acute,  and  do  not  quite  touch  the  cell- 
wall,  often  curved ;  endochrome  dense. 

I  have  observed  the  cell-contents  bounded  by  the  ''  pri- 
mordial utricle"  escape  from  the  parent-cell  without  conju- 
gation, through  a  lateral  or  terminal  or  intermediately  dis- 
posed opening,  eflFected  by  the  raising  up  and  often  separation 
of  a  lid  or  valve-like  portion  of  the  parent-cell-membrane 
(figs.  22  to  81).  During  this  operation  the  contents  are 
often  much  constricted,  by  reason  of  the  narrow  orifice 
through  which  the  mass  makes  an  exit.  After  emergence  it 
becomes  rounded,  and  the  contents  of  this  resting-sporc-likc 
body  (figs.  24,  25),  which  do  not  conjugate  or  combine  with 
any  other,  become  of  a  reddish-brown  hue,  with  a  dark  cor- 
puscle in  the  centre.  The  empty  parent-cell-membranc  lies 
hard  by,  the  lid-like  structure .  sometimes  apparently  still 
adherent  by  one  point — sometimes  wholly  detached,  and 
lying  about  in  various  positions,  or  lost  altogether  (figs.  22 
to  81). 

What  may  be  the  fate  of  these  resting-spore-like  bodies  I 
cannot  say ;  but  to  my  mind  they  form  an  additional  reason 
for  dissenting  from  Hicks'  conclusion,  already  referred  to, 
that  "  Palm(^l(Ea-forms '^  are  any  condition  of  developing 
gonidia  of  lichens.  Somewhat  similar  spore-like  bodies  are 
sometimes  formed  in  Zygnema — one  such  from  the  entire 
cell-contents  of  one  cell — and  they  escape  from  the  parent- 
cell  through  a  lateral  opening  into  the  surrounding  water ; 
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but  I  have  not  observed  in  Zygnema  that  the  opeiiiug  by 
which  they  escape  is  produced  by  their  raising  up  a  portion 
of  the  cell-membrane  as  a  lid  or  yalve-hke  structure^  which 
forms  so  remarkable  a  feature  in  this  Mesotsenium.  Similar 
''  resting  cells,''  not  resulting  from  conjugation^  are  described 
by  De  Bary  in  a  Zygnema,"^  distinguishable  from  the 
*'  spores ''  by  their  more  cylindrical  figure,  and  which  germi- 
nate into  voung  plants.  But  in  this  Mesotsenium  this  "  lid '' 
does  not  iorm  a  specially  formed  cap  (so  to  speak),  like  that, 
for  instance,  in  some  species  of  Chytridium  (Braun),  there 
for  the  exit  of  zoospores,  but  seems  to  be  merely  a  small 
portion  of  the  cell-membrane  pushed  up  from  within  at  any 
point.  This  'Mid,"  however,  is  of  a  somewhat  sharply  de- 
fined outline,  and  of  a  rounded  figure,  as  it  were  cut  out, 
and  not  produced  by  a  rough  bursting  or  tearing ;  and  yet 
there  can  be  no  suture,  the  line  ofseparation  taking  place  in 
the  most  varied  directions  and  positions,  between  transverse, 
oblique,  and  vertical.  It  is  well  known  that  somewhat  simi- 
lar  spore-like  bodies  are  formed  by  the  individualization  of 
the  whole  or  a  portion  of  the  cell-contents  in  some  Desmids, 
in  Spirogyra  (here  beset  with  spine-like  extensions),  &c.,  but 
they  do  not  seem  to  have  been  noticed  as  yet  as  being  even- 
tually set  free;  and  if  they  are  so,  it  must  be  by  the  breaking 
up  of  the  original  cells,  for  no  special  opening  seems  to  occur, 
if,  indeed,  those  alluded  to  be  not  possibly  really  internal 
parasitic  growths.  Therefore,  so  far  as  I  know,  the  only 
apparent  parallel  for  the  curious  phenomenon  in  this  plant  is 
the  probably  similar  bodies  which  occur  in  Zygnema  just 
alluded  to.  But  they  are  possibly  structures  of  an  analogous 
nature. 

I  do  not  at  all  suppose  that  the  apertures  here  left  by  the 
raising  off  of  the  lid-like  portions  of  the  cell- wall  are  by  any 
means  to  be  regarded  as  for  the  purpose  of  admission  of  sper- 
matozoids — that  is,  these  spore-like  bodies  have  no  resem- 
blance to  the  germ-cell  (oosik)re  or  Befruchtungskugel,  Pring- 
sheim)  of  CE^logonium.  Nothing  of  the  sort  was  apparent, 
nor  is  it  to  be  looked  for  or  expected.  The  true  generative 
act,  as  I  regard  it,  is  found  in  these  species  in  that  of  co^- 
gation. 

Measurements, — Length  of  cell,  y^^  to  -^-q  ;  breadth,  ttVo 
*o  TTfTTr;  diameter  of  spore-like  body  averages  about  1^0  of 
an  inch. 

Fig.  20,  cell  showing  edge  view  of  chlorophyll-plate ; 
figs.  21,  22,  23,  cell-contents  emerging;  figs.  24,  25,  cell- 
contents  emerged,  and  balled  together  into  a  spore-like 
Op.  cit.,  p.  10,  t.  Tiii,  13. 
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body,  of  a  reddish  colour;  figs.  36  to  81^  various  empty  cell-, 
membranes^  showing  the  valve  or  lid-like  portion  detached. 

uiffinities  and  differences, — This  is  the  only  speoies  I  am 
acquainted  with  which  reaches  the  .siie  of  Af.  Braunii,  but  it 
differs  from  that  in  the  pale  colour  of  the  maas^  in  the 
broadly  elliptic,  not  cvlindrioal  cells,  in  the  much  narrower 
chlorophyll-plate  in  edge  view,  in  this  not  being  proportion- 
ately so  much  expanded  at  the  ends  or  at  the  middle,  in  its 
not  reaching  the  extremities  of  the  oeUa,  and  in  its  being 
more  frequently  eccentric  and  somewhat  curved.  It  more 
resembles  Af.  violascens  in  figure ;  but  it  is  of  larger  sise  and 
different  colour,  the  chlorophyll-plate  in  edge  view  is  nar- 
rower and  more  pointed,  the  cells  are  not  so  broadly  rounded 
at  the  ends,  the  endochiomeis  less  dense,  but  more  scattered, 
and  the  parietal  layer  not  so  well  marked.  It  is  distinguished 
from  M.  chlamydospcrum  by  its  elliptic,  not  cylindrical,  out- 
line, by  its  greater  width  in  proportion  to  its  length,  by  its 
90t  shedding  its  coat  during  division.  Its  elliptic,  not  eylin« 
drieal,  figure,  and  densely  gelatinous  hahit,  separate  it  froiii 
M,  Mndlickerianum  (Nag.).  I  do  not  set  any  distinctive 
value  on  the  remarkable  phenomenon  of  the  extrusion  of  the 
efll«oontents  through  a  valvular  opening,  as  I  conceive, 
whatever  it  portend,  there  may  be  nothing  to  prevent  a  simi* 
lar  occurence  in  any  other  species. 

While  I  have  to  apologise  for  the  discursive  tendency  and 
rather  irregular  arrangement  of  this  paper,  I  am,  at  the  same 
time,  indeed,  well  aware  that  there  is  far  more  in  it  that  is 
not  new  than  that  is  so,  and  that  the  former  has  already  been 
muoh  better  laid  down  by  De  Bary  than  I  could  ever  hope  or 
pretend  to  do ;  but  the  former  was  necessary  to  illustrate 
and  elucidate  the  latter,  and  I  know  of  no  English  work  in 
which,  as  I  imagine,  these  plants  are  properly  described. 
Therefore  I  consider  that  the  little  that  is  new  in  these  re« 
marks  will  not  be  without  its  value  as  a  contribution,  small 
though  it  be,  towards  an  eventually  more  correct  acquaint* 
face  with  these  humble  and  obscure  organisms,  occupying 
•Q  lowly  a  comer  in  the  jgretii  domain  of  the  vegetable 
kingdom. 
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Tratisaciions  qf  the  Linnean  Society. 

In  the  Uat  Part  of  the '  Linnean  Transactions  '^  are  several 
papers  of  considerable  interest  to  the  microeoopioal  observer. 

I.  The  first  paper  in  the  Part  is  one  by  A.  Hancock  and 
the  Rev.  Al.  M.  Norman^  '  On  Splanchnotropkus,  an  unde- 
seribed  Oenns  of  Crustacea^  parasitic  in  Nndibranchiate 
MoUusca.' 

In  their  '  Monograph  of  the  British  Nndibranchiate  Mol- 
losca/  Messrs.  Aider  and  Hancock  noticed  three  or  four 
forms  of  Entomostraca  found  infesting  the  Nudibranchs ; 
but  partly  from  want  of  sufficient  materials  at  the  time  and 
for  other  reasons  the  subject  of  these  parasites  was  not  pur- 
sued.  Having  recently,  however,  obtained  a  fresh  supply  of 
specimens  of  two  of  the  forms,  Mr.  Hancock  and  Mr.  Norman 
proceed  to  give  as  complete  a  description  of  them  as  they  are 
able  from  the  limited  number  of  specimens  at  their  com- 
mand. 

Some  of  these  parasitic  Crustacea,  one  species  of  which  is 
figured  in  the  above  monograph,  in  PI.  XLV,  fig.  10,  and 
which  was  taken  in  Anttopa  cristata,  and  referred  to  the 
genus  Ergasilua,  though  subsequently  constituted  by  Leydig 
into  a  distinct  genus  Doridicola,  are  active  little  beings, 
'^  which  flit  about  from  place  to  place  on  the  surface  of  the 
infested  animals,  or  anchor  themselves  by  their  long  pre- 
hensile antennse  amidst  the  gills  of  Doris,  or  the  papillae  of 
EolisJ' 

But  the  subjects  of  the  present  paper  are  not  these  agile^ 
sprightly  forms,  but  certain  ill-formed  and  monstrous-look- 
ing  creatures,  which  live  constantly  attached  to  one  place, 
and  are  almost  motionless. 

''Two  species  of  these  curious   animals  have  occurred. 

♦  Vol.  xxiv,  Part  2.    1868. 
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Both  are  internal  parasites^  lying  baried  within  the  visceral 
chamber  of  their  victims.  The  minute  caudal  extremity^ 
and  the  ovigerous  sacs  of  the  female^  however^  appear  at  the 
surface." 

One  species  was  obtained  in  Doris  pilosa,  from  the  coast 
of  Devonshire^  and  has  since  also  occurred  in  Idalia  aspersa, 
taken  on  the  west  coast  of  Ireland.  The  other  species  has  been 
found  in  Eolis  rufibranchialia  and  Doto  coronata,  captured  on 
the  shores  of  Northumberland.  The  characters  of  the  genus 
Splanchnotrophus  are  thus  given : — 

Female. — Head  and  thorax  either  blended  into  a  single 
segment^  the  thoracic  portion  of  which  is  furnished  on  eit^r 
side  with  unarticulated  arm-like  appendages  or  lobes^  or  the 
first  part  only  of , the  thorax  is  united  with  the  head^  and  the 
last  part  forms  a  second  but  comparatively  minute  seg- 
ment. In  this  case^  however^  all  the  thoracic  appendages 
are  attached  to  the  first  segment.  First  antennee  minute 
and  few  jointed;  second  larger^  in  the  form  of  prehensile 
hooks.  Labrum  large^  overhanging  the  mandibles,  which 
organs,  together  with  the  maxillae  and  two  pairs  of  foot-jaws, 
are  minute  and  crowded  round  the  mouth.  Thoracic  feet 
two  pairs,  minute,  simple,  or  two-branched,  terminating  in 
hooks.  Abdomen  two-jointed,  the  last  joint  ending  in  two 
caudal  appendages,  which  are  furnished  with  one  or  two 
simple  setae.     Ovigerous  sacs  elliptical. 

Male. — Minute.  Cephalothorax  without  lateral  append- 
ages, and  divided  into  four  segments,  the  first  of  which  bears 
the  two  pairs  of  thoracic  feet. 

The  genus  belongs  to  the  family  Chondracanthide,  and 
its  most  remarkable  characteristic,  as  pointed  out  by  the 
authors,  is  the  ^'degree  of  development  of  the  thorax  in  the 
male."  Posterior  to  the  two  pair  of  foot-jaws,  and,  like  them, 
attached  to  the  cephalothoracic  segment,  we  find  two  pairs 
of  feet,  the  representative  appendages  of  two  thoracic  seg- 
ments; and  posterior  again  to  these,  and  between  them  and 
the  first  abdominal  or  genital  segment,  there  are  three  dis- 
tinct segments;  and  these  constitute,  therefore,  the  third, 
fourth,  and  fifth  of  the  thorax.  We  search  in  vain  throughout 
the  whole  order  of  the  Poecilopoda  for  an  analogous  instance 
of  thoracic  development. 

Two  species  are  then  described,  viz. : — 

1.  Splanchnotrophtia  gracilis.  In  Doris  pilosa  and  Idalia 
aspersa;  and 

2.  S.  brevipes,  found  in  Doto  coronata,  and  E.  rufibran- 
chialis. 

Of  the  former  species  several  females  were  obtained ;  but 
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Hcver  more  than  one  individual  is  found  in  the  same  ''  Nudi- 
branchy  and  this  invariably  occupies  the  same  position,  rest- 
ing  upon  the  under  surface  of  the  liver-mass,  and  embracing 
two  thirds  of  it  with  its  long  attenuated  lateral  processes. 
The  under  surface  of  the  parasite  is  pressed  to  the  Uver ;  the 
anterior  extremity  forward,  and  the  posterior  extending  as 
far  back  as  the  region  of  the  branchial  circle ;  here  the  two 
last  segments  of  the  body  penetrate  the  skin  of  the  Nudi- 
branch  to  which  they  are  firmly  attached/'  ^^  It  is  a  remark- 
able fact,  that  this  penetration  and  an  attachment  always 
takes  place  within  the  branchial  circle;  and  consequently, 
the  ovigerous  sacs  must  float  amidst  the  plumes,  and  be 
always  exposed  to  the  constant  flow  of  water  brought  thither 
by  the  branchial  cilia. 

The  males  are  more  numerous  and  much  smaller  than  the 
female,  and  generally  several  are  associated  with  each 
female.  "  They  always  live  immediately  beneath  the  skin, 
either  adhering  to  the  viscera*'  or  "  the  female/'  They  are, 
curiously  enough  for  an  internal  parasite,  furnished  with  an 
eye ;  the  reason  for  which  is  explained  by  the  circumstance 
that,  as  they  undoubtedly  enjoy  a  limited  degree  of  loco- 
motion, they  might  lose  themselves  among  the  viscera,  in 
the  interior  part  of  the  body,  had  they  not  an  organ  which, 
however  low  in  organisation,  yet  suffices  to  guide  them 
towards  the  surface,  immediately  beneath  the  skin,  where 
the  female  resides  permanently^  attached.  The  habits  of 
8.  brevipes  appear  to  be  very  similar. 

Both  species  are  "  remarkable  for  their  great  size,  in  com- 
parison with  the  animals  they  infest,  8.  gracilis  is  not  very 
much  shorter  than  the  liver  upon  which  it  lies;"  whilst 
8.  brevipes  occupies  nearly  one  third  of  the  visceral  cavity  of 
D.  coronata.  The  Nudibranchs,  however,  seem  perfectly  un- 
conscious of  the  presence  of  the  insidious  foe. 

II.  The  second  paper  is  by  Mr.  Lubbock,  being  the  first 
part  of  an  "  Account  of  the  Development  of  Chloeon  {Ephe- 
mera) dimidiatum/'  This  account  is  preceded  by  some 
"Introductory  remarks  with  reference  to  the  number  and 
nature  of  the  changes  undergone  by  Insects  in  the  course  of 
development  from  the  egg  upwards." 

After  referring  to  the  '^  opinion  general  among  entomolo- 
gists, that  we  may  observe  four  distinct  periods  of  exist- 
ence in  every  insect,  viz.,  those  of  the  egg,  the  larva,  the 
pupa,  and  the  imago/'  he  observes  that  ''these  diflferences  re- 
late only  to  what  we  see  in  insects  after  birth;  while  if  we 
are  to  treat  the  question  in  a  philosophical  manner,  we  must 
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eiamine  the  developtnent  as  a  whole,  from  the  commence-^ 
meut  of  the  changes  in  the  e^  up  to  the  final  completion  of 
the  animal^  and  not  suffer  ourselves  to  be  misled  by  the  cir* 
eumstance  that  insects  do  not  all  leave  the  egg  in  the  same 
stage  of  embryonal  development/^ 

After  quitting  the  egg,  the  general  opinion  of  entomolo- 
gists is^  that  the  life  may  be  divided  into  three  periods,  each 
marked  by  a  change  of  skin  and  an  alteration  of  form. 

Mr.  Lubbock^  however,  wishes  to  show  '^  that  in  several 
insects  there  iH  no  such  well-marked,  threefold  division;  and 
that  in  Ephemeridse  at  least  the  young  insect  gradually 
attains  its  perfect  condition  through  a  series  of  more  than 
twenty  moultings,  each  accompanied  by  a  slight  change  of 
form.^' 

He  then  proceeds  to  cite  instances  already  observed  of  ex- 
ceptional cases  to  the  assumed  uniformity^  and  says  that  we 
shall  probably  find  that  there  are  far  more  variations  from  it 
than  most  people  are  at  present  prepared  to  accept. 

Amongst  the  Coleoptera  are  cited  the  curious  and  compli- 
cated metamo]:phoses  of  Meloe  and  Sitaris,  described  by 
Newport  and  by  Fabre.  Amongst  the  Diptera  is  noted  the  in- 
teresting case  of  ^'  Pupipara*'  and  Lonchoptera.  In  the 
Physapoda  is  noticed  the  case  of  Thrips.  In  the  Homoptera 
he  has  satisfied  himself  of  the  existence  of  at  least  five  well- 
defined  stages  in  Typhoq/ba.  Whilst  in  Aphis  there  are  at 
any  rate  more  than  three. 

"  If,''  he  says,  "  we  now  attempt  to  ascertain  the  secondary 
laws  which  regulate  the  form  under  which  any  given  family 
of  insects  is  hatched,  we  shall  find  that  the  whole  develop- 
ment being,  in  a  certain  sense,  in  all  cases  the  same,  the 
rapidity  with  which  the  different  organs  are  developed  varies 
in  different  insects ;  and  that  the  condition  at  birth  depends 
partly  on  the  group  to  which  it  belongs,  but  perhaps  still 
more  on  the  manner  in  which  it  is  to  live. 

"  Thus  those  larvse  which  are  internal  parasites,  whether 
in  animals  or  plants,  belong  to  the  vermiform  state ;  and  the 
same  is  the  case  with  those  which  are  intended  to  live  in 
cells,  and  to  depend  on  their  parents  for  food.  On  the  other 
hand,  those  larvae  which  are  to  burrow  in  wood  have  strong 
jaws  and  somewhat  weak  thoracic  legs;  those  which  are  to 
feed  on  leaves  have  the  thoracic  legs  more  developed.*' 

A  remarkable  instance  of  this  kind  of  adaptation  of  organi- 
sation to  habits  is  seen  in  the  case  of  Melod  and  Sitaru* 
among  the  Coleoptera.  "  The  insects  of  this  group  are  at 
first  active,  hexapod  lan-se ;  but  having  introduced  themselves 
into  the  cells  of  Hymenoptera,  they  undergo  a  retrograde 
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metamorphosis^  lose  their  legs^  and  emerge  as  grubs  not 
altogether  unlike  those  whose  places  they  have  usurped. 
When  an  insect  is  destined  throughout  life  to  exist  in  the 
same  manner  and  to  use  the  same  food^  then  it  leaves  the  egg 
with  the  principal  organs  constituted  in  the  same  manner  as 
in  the  imago  J' 

Several  apparent  exceptions  to  this  are  cited,  and  a  satis- 
factory explanation  of  most  of  them  is  afforded. 

Having  thus  described  the  degree  of  change  which  takes 
place  after  birth,  the  manner  in  which  it  is  effected  is  next 
considered,  and  shown  in  great  measure  to  depend  upon  the 
circumstance  whether  the  organs  undergoing  change  continue 
or  not  in  a  state  of  ftinctional  activity.  It  is  rendered  ob* 
vious  that,  in  the  former  case,  the  changes  must  be  slow  and 
gradual,  so  as  not  to  interfere  too  much  with  the  performance 
of  the  functions;  whilst  in  the  latter  they  may  be  rapid,  and 
accompanied  with  only  one  or  two  changes  of  skin,  though 
necessarily  accompanied  with  a  period  of  quiescence.  This 
is  well  exemplified  in  the  instance  of  Lepidoptera,  "  in  which 
a  mouth  originally  mandibulate  is  destined  to  become  suC'* 
torial.  Any  gradual  change  in  such  a  case  would  be  incon* 
venient  or  impossible ;  the  insect  might  starve  in  the  mean* 
time.  Here,  therefore,  it  becomes  desirable  that  the  change 
should  be  rapid.^' 

III.  On  the  Hairs  of  Carcinas  masnaa.  By  W.  C. 
Mantosh. 

This  communication  is  an  elaborate  account  of  the  appear- 
ance and  structure,  as  seen  under  the  microscope,  of  the 
hairs,  or,  more  properly  speaking,  hair-like  appendages  found 
on  different  parts  of  the  surface,  both  external  and  internal, 
of  the  common  shore-crab,  and  as  such  will  be  interesting  to 
the  microscopistj  more  so,  in  fact,  to  him  than  to  the  physi- 
ologist, for  there  is  no  attempt  made,  which  is  much  to  be 
regretted,  to  conjoin  with  the  morphology  some  account  of 
the  physiological  peculiarities  which  they  doubtless  possess, 
of  these  appendages.  The  tactile  or  sentient  property  poS'^ 
sessed  at  any  rate  by  many  of  the  hairs  in  the  Crustacea  has 
already,  however,  been  the  subject  of  various  memoirs  by  M. 
Lavalle,  Holland,  Heeckel,  and  more  especially  of  Mr.  Camp., 
bell  de  Morgan,  who  has  shown  conclusively  their  intimate 
relation  to  the  nervous  system. 

Dr.  M'Intosh  appears  to  entertain  doubts  as  to  the  audi«> 
tory  functions  of  the  peculiar  organ  at  the  base  of  the  internal 
antennae,  but  in  this  we  think  there  is  qow  but  little  room 
fWf  dispute* 
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IV.  The  fourth  paper  in  this  rich  part  of  the  '  Linnean 
Transactions  ^  is  by  Af r.  H.  C.  Bastian^  "  On  the  Structure 
and  Nature  of  the  Ih*acunculics  or  Guinea-worm/^ 

Notwithstanding  the  numerous  attempts  that  have  been 
made  to  clear  up  the  minute  structure  of  the  Guinea- worm, 
some  of  the  main  points  still  remained  in  considerable  obscu- 
rity. Mr.  Bastian^  in  the  paper  before  us,  goes  far  to  remove 
this,  and  has  added  greatly  to  the  knowledge  we  previously 
possessed  respecting  the  conformation  and  probable  nature 
of  this  the  most  important  of  human  parasites. 

After  a  brief  description  of  the  well-known  external  cha- 
racters, we  have  an  account  of  the  minute  structure  of  the  in- 
teguments, in  which  the  author  differs  a  good  deal  from  pre- 
vious writers  on  the  integument  of  annelid  animals. 

In  the  Guinea-worm,  he  says,  the  integuments  are  com- 
posed of  a  transparent,  almost  structureless  chitinous  sub- 
stance, arranged  in  a  number  of  concentric  lamellae,  presenting 
peculiar  linear  markings.  He  denies  the  existence  of  any- 
thing like  a  corium,  though,  with  something  like  a  contradic- 
tion in  terms,  he  regards  the  integument  as  ''  composed  of 
successive  excreted  epidermic  layers/^  If  there  is  no  dermis, 
how  can  there  be  an  epidermis  ?  His  further  description  of 
the  structure  of  the  integument  in  the  Guinea-worm  and 
some  other  Nematoidea,  as  Ascmru  lumbricoides  and  A. 
mystax,  is  too  long  for  extract,  but  is  well  worthy  of  attention. 

With  respect  to  the  muscular  system  little  is  added  to  our 
previous  knowledge,  and  what  is  said  respecting  the  nervous 
system  leaves  it  much  where  it  was.  The  ''  water  vascular 
system,"  he  conceives,  is  represented  by  four  equidistant^ 
longitudinal  vessels,  which  extend  throughout  the  whole 
length  of  the  body,  situated,  like  the  [supposed]  nervous 
cords,  in  the  midst  of  a  pulpy  substance  beneath  the  peri- 
toneal membrane.  These  canals,  he  thinks,  have  been  mis- 
taken by  previous  observers  for  nervous  cords. 

The  mature  Guinea-worm,  as  is  well  known,  is  crammed 
full  of  embryos  in  all  stages  of  development,  and  it  has  thence 
by  some  been  regarded  as  a  sexual  kind  of  '^  nurse."  It 
was  also  known,  from  the  observations  of  Leblond  and 
others,  that  the  worm  contained  a  slender  intestinal  tube, 
terminating  according  to  some,  in  an  anus,  but  accord- 
ing to  others,  with  whom  we  fully  agree,  without  any 
such  outlet.  Mr.  Bastian  has,  for  the  first  time,  shown  the 
true  relations  which  subsist  betweeen  the  embryogenous  part 
of  the  body  and  this  intestine. 

To  all  appearance  the  worm  represents  a  simple  tube  filled 
with  young,  but  Mr.  Bastian  has  shown  very  satisfactorily  / 
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that  the  tube  is  not  a  simple  one^  but  that  the  interior  is 
formed  by  an  internal  tube,  formed  of  a  distended  uterus, 
coequal  in  size  with  the  calibre  of  the  integuments  throughout 
nearly  the  entire  length  of  the  worm,  but  terminating  at 
either  end  in  a  slender  prolongation,  which  he  regards  as  the 
ovaries.  Like  previous  observers,  he  has  been  unable  to 
detect  any  external  genital  opening.  He  further  shows  that 
the  slender  intestinal  tube  runs  down  between  the  wall  of 
this  distended  uterus  and  that  of  the  body. 

He  then  goes  on  to  describe  the  structure  of  the  young 
Filarise,  and  traces  their  development  from  the  earliest  stages. 
In  these  he  has  noticed  two  peculiar  organs  situated  at  the 
junction  of  the  anterior  three  fifths  with  the  posterior  two 
fifths,  and  which  seem  to  have  altogether  escaped  the  notice 
of  previous  observers.  They  consist  of  two  minute,  globular 
sacculi,  embedded  in  the  substance  of  the  body  behind  the 
anal  opening,  and  communicating  with  the  exterior  by 
narrow,  short  canals.  Their  nature  is  obscure,  unless  they 
represent  the  rudiment  of  a  water-vascular  system. 

V.  Our  space  will  hardly  allow  us  to  do  more  than  men- 
tion the  title  of  a  second  communication  from  Mr.  Lubbock, 
'^  On  two  Aquatic  Hymenoptera,  one  of  which  uses  its  wings 
in  Swimming.^' 

"  On  one  of  the  early  days  in  August,'*  he  says,  ''  1  was 
enjoying  myself  by  watching  the  animals  in  a  basin  of  pond- 
water.  It  IS  customary  to  regard  the  inhabitants  of  fresh 
water  as  less  beautiful  and  vai*i^  than  those  of  the  sea.  But 
though  our  inland  lakes  and  rivers  can  boast  no  sea- 
anemones,  no  star-fishes,  Medusse,  shrimps,  nor  sea-urchins, 
they  are  still  full  of  beauty  and  variety.  Without  coimting 
the  rarer  forms,  almost  every  weedy  pool  contains  specimens 
of  Daphnia,  Cyclops,  Diaptonms,  and  Asellus  (and  he  might 
have  added  Branchipus),  among  Crustacea;  the  Hydra  among 
Polypes;  the  lovely  green  Volvox,  and  many  other  Alg», 
besides  numerous  Desmidise  and  Diatomacese ;  with  insects 
almost  innumerable.  Besides  the  perfect  insects,  such  as 
water-beetles,  Notonecta,  Nepa,  and  other  Hemiptera,  there 
are  larvse  of  dragon-flies,  beetles,  Phryganeas  and  Ephemeras^ 
the  beautiftilly  transparent  larvse  of  Corethra,  and  many  other 
species  of  Diptera.  But  though  most  of  the  great  orders  are 
more  or  less  richly  represented,  no  aquatic  species  of  Hymen- 
optera or  Orthoptera  had  till  now  bc^n  discovered."    *     * 

'^  Great,  therefore,  was  my  astonishment  on  the  occasion 
to  which  I  allude,  when  I  saw  in  the  water  a  small,  Hymen- 
opterous  insect,  evidently  quite  at  its  ease,  and  actually 
surimming  by  means  of  its  wings.    At  first  I  could  hardly 
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believe  my  eyes ;  but  having  found  several  specimens^  and 
shown  them  to  some  of  my  friends,  there  can  be  no  doubt  about 
the  fact.  Moreover,  the  same  insect  was  again  observed,  toithin 
a  week,  by  another  entomologist,  Mr.  Duchess,  of  Stepnejr/' 
^  -x-  *  "  It  is  a  curious  coincidence  that,  after  remainmg 
so  long  unnoticed,  this  little  insect  should  thus  be  found 
almost  simultaneously  by  two  independent  observers.^'  Mr. 
Walker  at  first  considered  the  insect  to  be  Polyiteina  fusdpes, 
but  though  allied  to  that  species,  it  is  not  identical  with  it, 
the  male  having  twelve  joints  in  the  antennse  instead  of  thir- 
teen. Though  so  completely  aquatic  in  its  habits  as  to  be 
found  abnost  always  beneath  the  surface^  it  nevertheless  re-* 
quires  to  come  to  the  surface  at  certain  intervals  to  renew  the 
air  in  its  tracheae.  It  seems,  however,  capable  of  remaining 
immersed  for  at  least  twelve  hours. 

.  It  is  uncertain  whether  P.  natans  can  also  use  its  wings  in 
flight.    They  are  at  any  rate  not  easily  incited  to  do  so. 

The  insect,  like  the  rest  of  the  genus,  is  doubtless  parasitic 
in  the  larval  condition ;  but  nothing  appears  to  be  known  of 
this  part  of  its  history^  which  therefore  remains  an  interesting 
object  of  research. 

It  is  a  very  minute  species  and  well  fitted  for  microscopic 
observation — the  female  measuring  0*38  inch,'  and  the  male 
0*40.  They  were  observed  in  a  muddy  pond  from  the  be- 
ginning of  August  to  the  end  of  September. 


XicrOiCope  Teachings,  Descriptions  of  various  Objscts  qf 
especial  Interest  and  Beauty,  adapted  for  Microscopie 
observations,  ifc.  By  the  Hon.  Mrs.  Ward.  8vo,  pp. 
219.     London  :  Oroombridge  and  Sons. 

The  demand  for  popular  works  on  the  microscope  must  *be 
enormous,  to  judge  from  the  numbers  in  which  they  are 
produced;  scarcely  a  year  passes  without  a  new^  little  or  biff 
oook  on  the  microscope^  or  its  new  edition  of  an  old  and 
favourite  author.  And  no  wonder  that  it  is  so  when  we  con* 
sider  the  enormous  number  of  instruments  yearly  produced 
and  sold.  Every  purchaser  of  a  microscope^  or  nearly  so, 
will  want  some  instructions  in  its  use,  or  some  easily  under- 
stood information  about  the  various  objects  he  sees  through  it. 
Books  consequently  are  produced  to  suit  all  tastes,  from  the 
ig^ientifio  en(|Uir^r.to  the  most  superficial  observer,  yrho  uses 
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the  microscope  simply  for  amusement.  Among  the  numerous 
popular  works  on  the  subject,  few  have  appeared  more  worthy 
of  farour  by  the  latter  and  very  numerous  class  than  the 
present. 

In  a  short  compass  and  in  a  few  well  chosen  words,  a  con- 
siderable amount  of  information  suited  for  b^ginner^  is 
conveyed  on  the  mode  of  using  the  instrument  itself,  and  of 
mounting  the  more  common  kind  of  objects.  And  the 
coloured  illustrations,  most  if  not  all  of  which  are  stated  to 
be  by  the  hand  of  the  authoress,  are  really  excellent  of  their 
kind,  and  very  well  selected  "  to  present,^^  as  she  says  in  the 
preface,  '^  these  wonders  successively  to  view  in  the  manner  of 
a  panorama."  ^'  The  utmost  care,"  it  is  said,  "  has  been  taken 
to  make  the  work  strictly  accurate  in  its  statements  and  exact 
in  its  pictorial  representations  of  the  objects  d^cribed,"  and 
our  inspection  of  the  book  enables  us  to  say  that  this  care  has 
been  well  and  successfully  applied.  We  have  observed  few  or 
no  errors,  but  a  considerable  amount  of  useful  and  instructive 
information,  conveyed  in  a  lively  and  pleasing  style. 


On  the  Preparation  and  Mounting  of  Microscopic  Objects. 
By  Thomas  Davies.     London :  Hardwicke. 

"  Much  information,"  as  the  author  remarks,  ''  concern- 
ing the  preparation  and  mounting  of  microscopic  objects,  has 
been  already  published,  but  mostly  as  supplementary  chapters 
only>  in  books  written  professedly  upon  the  microscope. 
From  this,"  he  says,  ^'  it  is  evident  that  it  is  necessary  to 
consult  a  number  of  works  in  order  to  obtain  anything  like 
a  complete  knowledge  of  the  subject."  His  own  pages, 
he  says,  ^'  will  be  found  to  comprise  all  the  most  approved 
methods  of  mounting,  together  with  the  results  of  the 
author^s  experience,  and  that  of  many  of  his  firiends,  in  every 
department  of  microscopic  manipulation;  and  as  it  is  in- 
tended to  assist  the  beginner  as  well  as  the  advanced 
student,  the  very  rudiments  of  the  art  have  not  been 
omitted." 

We  will  only  observe,  after  carefully  looking  through  Mr. 
Davies'  work,  that  it  appears  to  us  a  complete  repertory  of 
all  that  concerns  the  subject  upon  which  it  treats.   The  direc- 
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tions  are  given  in  a  clear  and  precise  manner^  and  the  mode 
of  manipulation  required  for  different  classes  of  objects  is 
judiciously  stated.  Upon  the  whole^  we  may  say  that  it  is 
the  best  and  most  complete  work  on  the  subject  with  which 
we  are  acquainted^  and  one  that  will  be  found  extremely 
useful  to  all  engaged  with  the  microscope. 
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Biflonision  on  G^taneaoflOenaratioii  atflie  Freneh  Aoademy.-* 
We  take  for  granted  that  oar  readers  are  aware  of  the  present 
state  of  the  controversy  in  France  relative  to  the  question  of 
spontaneous  generation.  M.  Pouchet^  in  his  important  work 
'  H^rog^nie/  had  replied  to  all  the  objections  which  the 
antagonists  of  spontaneous  generation  had  previously  made, 
including  those  which  were  founded  on  the  valuable  researches 
of  Schultze.  Professor  Wyman,  of  Boston  (U.S.),  arrived 
independentlv  at  the  same  conclusions  as  M.  Pouchet,  the 
general  result  of  his  experiments  being  that  the  boiled 
infusions  of  organic  matter  made  use  of,  exposed  only  to  air 
which  had  pas»Bd  through  tubes  heated  to  redness,  or  enclosed 
with  air  in  nermetically  sealed  vessels,  and  exposed  to  boiling 
water,  became  the  seat  of  infusorial  life.  M.  Pasteur  has 
long  been  the  leading  opponent  of  this  theory;  and  whilst  a 
series  of  experiments  which  he  submitted  to  the  Paris 
Academy  of  Sciences  some  time  ago  met  many  of  the 
arguments  which  Pouchet  had  brought  forward,  he  furthermore 
stated  that  it  was  always  possible  to  obtain,  in  a  given 
locality,  an  appreciable  but  limited  amount  of  atmospheric  air 
not  having  undergone  any  sort  of  physical  or  chemical 
modification^  and  nevertheless  entirely  unfit  to  produce  any 
alteration  whatever  in  a  liquid  especially  putrescible.  MM. 
Pouchet,  Joly,  and  Musset,  in  their  desire  to  meet  this  objec- 
tion, ascended  the  glaciers  of  La  Maladetta,  near  Rencluse,  in 
the  Pyrenees,  taking  with  them  a  certain  number  of  flasks 
each  filled  one  third  with  an  infusion  of  hay  filtered  and 
boiled  for  more  than  an  hour.  No  air  was  contained  in  the 
flasks,  and  care  was  taken  that  they  were  hermetically  closed. 
Four  of  them  were  filled  with  air  on  the  surface  of  the 
glacier  and  four  in  a  crevasse.  The  examination  of  four  of 
the  flasks  three  days  afterwards  disclosed  many  specimens  of 
Bacteria^  Monas,  Vibrio,  Mucedinea,  and  Ammba.  They 
state,  however,  in  a  note,  that  all  the  other  retorts  presented 
identical   results.     From  this    the   three    experimentalists 
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conclude  that  the  air  of  Maladetta^  and^  in  general^  the  air  of 
high  mountains^  does  not  fulfil  the  conditions  which  M. 
Pasteur  predicted  of  it.  At  a  recent  meeting  of  the  Paiis 
Academy  M.  Pasteur,  [in  vindication  of  his  original  theory, 
made  the  following  remarks: — ^^The  attentive  reader  will 
see  that  I  do  xtpt  ijiakeuse  in  this  discu&sion  of  the  advantage 
which  my  opponents  give  me  by  not  speaking  of  Mucedtn(B 
and  Infusoria  in  more  than  four  of  their  eight  flasks,  a 
circumstance  which  proves  that  the  results  which  are  stated 
to  be  contradictory  to  my  own  in  reality  confirm  them ;  and 
this  remark  would  lead  one  to  suppose  that  the  four  flasks 
alluded  to  contained  neitMir  MvicediMitm  nor  Iv^oria. 
..At  the  meeting  of  the  Academy  on  the  16th  ult.,  a  note 
was  read  from  M.  Joly,  stating  that  these  four  flasks  did 
oontain  organic  matter,  and  that,  if  no  mention  of  the  eircam- 
stances  was  made  in  the  note  presented  to  the  Academy,  it 
was  simply  a  mistake  of  M.  Musset,  who  prepared  the  paper. 
«'  M.  Pasteur,"  continues  M.  Joly,  "  is  entirely  mistaken  j  he 
has  judged  us  without  hearing  us ;  after  having  asked  for 
information  respecting  the  four  flasks,  he  did  not  allow  him* 
•elf  time  to  receive  an  answer ;  if  he  had  waited{one  day  more, 
he  would  have  been  spared  the  contradiction  we  are  foroea 
to  give  him." 

In  announcing  that  M.  Joly's  letter  would  be  inserted  in 
the  CompteS'RenduSy  M.  Flourens  said — ^^  Several  newspapers 
have  reproached  me  with  not  giving  my  opinion  on  sponta- 
neous generation.  As  long  as  I  had  not  formed  an  opinion  I 
had  nothing  to  say.  My  opinion  is,  however,  now  formed,  and 
I  will  give  it.  M.  Pasteups  experiments  are  decisive.  What 
is:  necessary  for  the  production  of  animalcules  if  i^ontaneous 
generation  be  a  fact?  Air  and  liquid  susceptible  of  pu- 
trescence. But  M.  Pasteur  puts  air  and  liquids  susceptible 
of  putrescence  together,  and  nothing  happens.  There  is  no 
such  thing  as  spontaneous  generation.  To  doubt  any  longer 
is  to  misunderstand  the  question." 

M.  de  Quatrefages  believed  that,  if  the  Academy  were 
going  to  institute  further  experiments,  it  would  be  necessary 
that  they  should  be  carried  on,  not  only  in  suitable  localities, 
but  in  several  plac^  successively ;  for  it  followed  from  ex- 
periments formerly  undertaken  by  himself  that  germs  or 
sporules  are  so  abundant  in  the  atmosphere  that  it  might  very 
well  happen  that  a  hundred  or  more  vessels  open  in  the  same 
place  might  all  become  the  seat  of  microscopic  products. 

M.  Henri  Sainte-Claire  Deville,  who  has  repeated  M. 
Pasteur's  experiments  before  a  numerous  audience  at  his  lec- 
tures on  chemistry  at  the  Sorbonne,  and  has  always  found 
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thwi  perfectly  exacts  insisted  on  the  necessity  of  following 
with  absolute  accuracy  the  directions  given  by  M.  Pasteur^ 
directions  which  cannot  be  deviated  from  with  impunity. 

M.  Begnault  entirely  supported  M.  H.  Sainte-Claire  De- 
yiUe^s  remark;  he  had  seen  in  his  countless  experiments  on 
the  expansion  of  gas  how,  even  in  working  with  the  mercury 
trough,  it  was  difficult  entirely  to  prevent  the  introduction  of 
extraneous  air ;  the  laUser  alter  with  which  M.  Pouchet  had 
carried  out  his  first  experiments  had  greatly  astonished  him. 

M.  Pasteur  reminded  the  Academy  that  he  had  formerly 
stated  that  the  mercury  trough  was  a  receptacle  of  a  multitude 
of  germs  which  it  caused  to  enter  into  all  the  bottles  and 
tubes  manipulated  in  it. 

M.  Milne-Edwards  begged  that  an  important  experiment 
which  he  had  previously  referred  to  might  not  be  foi^otten. 
A  small  capsule  containing  germs  derived  from  the  atmosphere 
was  floated  on  the  surface  of  a  liquiH  peculiarly  susceptible  of 
putrescence,  and  the  liquid,  even  after  many  aays,  remained 
completely  limpid  and  imaltered ;  afterwards,  on  overturning 
the  capsule,  the  liquid  became  impregnated  in  some  way  or 
other,  and  at  the  end  of  a  few  days  it  was  seen  to  be  filled 
with  a  multitude  of  organized  products, 

M.  Pasteur  and  other  members  took  this  opportunity  of 
calling  attention  to  the  simpler  and  more  decisive  experiment 
-—a  real  es^perimentum  emeu — which  consists  in  putting 
side  by  side  two  flask  with  necks  drawn  out  to  a  point,  and 
containing  the  same  fermentable  liquid,  the  open  and  slender 
neck  of  the  one  flad^s  remaining  straight  and  vertical,  whilst 
the  slender  and  open  neck  of  the  other  flask  remained  bent, 
with  the  opening  downwards.  The  liquid  of  the  first  vessel 
was  soon  invaded  by  microscopic  vegetation,  although  often, 
at  least,  the  liquid  of  the  second  vessel  remained  entirely 
unaltered. 

M.  Pasteur  had  attended  the  meeting  of  the  Academy  for 
the  purpose  of  exhibiting  two  flasks  which  he  had  filled  with 
air  on  the  Mer  de  Glace,  without  the  contents  having  been  in 
any  wav  affected.  After  the  meeting  he  met  his  colleague, 
M,  Fremy,  in  the  library,  and  the  latter  asked  him  what 
would  happen  if  the  neck  of  the  vessel  were  broken.  M. 
Pasteur  did  not  hesitate  to  reply,  that  Mueediviei^YrQ'jid  soon 
make  their  appearance.  The  neck  of  one  of  the  flasks  was 
accordingly  broken,  and  the  flask  itself  placed  in  a  corner  of 
the  library,  When  M.  Fr^my  and  M.  Pasteur  returned 
eight  hours  later,  the  liquid,  previously  so  clear,  had  lost  its 
transparency,  numerous  living  organisms  were  visible^  and 
there  was  ah*eady  a  thin  deposit  of  dead  ones — thus  brilliantly 
confirming  the  results  of  M*  Pasteui*^s  experiments. 
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,  We  oenclude  our  notice  with  an  account  of  some  experi- 
ments made  by  M.  Pouchet  with  air  collected  on  Mont  Blanc 
by  Dr.  Kolb.  Two  vessels  containing  air^  obtained  at  a 
height  of  4810  metres,  were  opened  under  the  surface  of  a 
decoction  of  common  clover,  which  had  been  boiled  for  an 
hour,  and  was  still  at  almost  the  boiling-point.  The  rising 
of  the  liquid  in  the  vessels  showed  that  they  had  been 
hermetically  closed,  the  air  which  they  contained  having 
preserved  all  its  rarefaction.  After  having  recorked  the 
flasks  in  the  hot  liquid,  the  necks  were  put  into  mercury 
heated  for  an  hour  to  160^.  The  third  dav  the  decoction, 
which  occupied  about  a  third  of  the  vessels,  oecame  clouded, 
and  it  was  evident  that  Infusoria  had  been  produced.  Viewed 
under  the  microscope,  the  decoction  was  found  to  be  filled 
with  living  monads  of  a  size  intermediate  between  Monas  lem 
and  Monas  corpusculum,  yith  Spirilhim,  and  with  Bacterium. 
Some  Amcsba  immobiles  were  also  observed.  A  flask  of  air 
obtained  on  the  summit  of  the  Buet,  at  a  height  of  8166 
metres,  and  partly  filled  with  the  same  liquid,  gave  abso- 
lutely analogous  results.  In  some  centimetres  of  air 
obtained  on  Monte  Bosa,  monads  and  vibrios  have  also  been 
produced.  These  experiments  on  the  air  of  Mont  Bknc,  and 
some  other  of  the  higher  peaks  of  the  Alps,  go  to  prove,  as 
remarked  by  M.  Pouchet,  contrary  to  the  assertion  of  M. 
Pasteur,  that  whatever  be  the  place  or  height  whence  it  is 
obtained,  it  is  uniformly  capable  of  producing  living  animal- 
cules. M.  Pouchet  remarks  that,  at  all  these  considerable 
latitudes,  the  air  is  almost  entirely  deprived  of  organic 
corpuscles.  The  examination  both  of  air  and  snow  proves  it. 
Neither  ova  nor  spores  can  be  discovered.  Thus  it  would 
seem  that  the  question  concerning  the  high  air  is  at  present 
undecided.  We  need,  however,  scarcely  remark  that  the 
experimentum  cruets  alluded  to  by  M.  Pasteur  is  the  real 
point  of  the  controversy,  and  one,  moreover,  which  renders 
journeys  to  distant  mountain  ranges  unnecessary.  Can  M. 
Pouchet  reply  to  it  ?  It  is  simple—  it  requires  no  elaboration ; 
the  comparative  skill  of  the  experimenter,  therefore,  need  no 
longer  be  any  element  in  the  inquiry.  It  is  here  that 
M.  Pouchet  must  silence  M.  Pasteur,  or  in  his  turn  hold  his 
peace. — Render,  Dec.  12. 


Anatomy  of  Helix  aspersa.— In  your  numbers  for  January, 
1863,  and  October,  1861, 1  observed  two  excellent  papers  by 
Dr.  Lawson  on  the  anatomy  of  Umax  maanmus  and  Helic 
aepersa. 
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Permit  me  to  make  a  few  observations  on  his  interpretations 
of  the  generative  organs  of  those  animals.  Having  had  occa- 
sion to  dissect  a  specimen  of  Heliw  aspersa,  I  was  struck  with 
the  immense  number  of  zoosperms  to  be  found  in  the  gland 
which  Dr.  Lawson  calls  the  ovary^  and  on  farther  investiga- 
tions on  other  specimens^  as  weU  as  on  Arion  empiricorum 
and  on  specimens  of  the  genera  Limnseus  and  Planorbis^  I 
find  I  can  quite  bear  out  the  anatomy  as  given  by  Gtegen- 
baur^  as  I  have  before  me  preparations  of  caeca  of  this  gland^ 
which  show  the  zoosperms  in  situ  in  the  centre^  with  ova  in 
all  stages  of  development  towards  the  periphery,  but  I  can- 
not m^e  out  any  double  membrane  as  described  by  Meckel 
and  Siebold. 

:  The  presence  of  zoosperms  in  this  gland  is,  I  think,  con* 
elusive  as  to  its  being  a  testicle  as  well  as  ovary,  for  they  are 
too  numerous  to  have  come  in  accidentally,  and  their  presence 
in  caeca  in  which  all  the  ova  are  too  young  to  be  impregnated 
show  that  they  are  not  derived  from  some  exterior  source  for 
that  purpose,  which  is  also  very  improbable  on  other  grounds ; 
the  duct  is  also  stuffed  full  of  zoosperms,  and  it  seems  strange 
that  Cams  should  have  taken  them  for  ciliae. 

Dr.  Lawson  thinks  that  the  prostate  is  the  testis ;  but  the 
fact  that  in  the  Planorbis  the  male  duct  separates  from  the 
uterus  and,  receiving  the  secretion  of  the  prostate  in  its 
course,  goes  on  to  join  the  sac  of  the  male  opening,  shows 
that  the  prostate  is  simply  an  accessory  organ. 

I  shall  be  happy  to  show  Dr.  Lawson  the  preparations 
above  referred  to,  and  apologising  for  occupying  your  valuable 
space. — ^Alpbed  Sanders,  M.E.C.S.,  F.L.S.,  22,  Beaufort 
Villas,  Brixton. 


VOL,  rv.— new  ser. 
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M1OBO8OOPIOAL  SOOISTT. 

Jmmmy  18#A,  18M. 

Ohableb  Bbooeb,  Esq.,  PrmJent,  in  the  Chair. 

W.  H.  Hall,  Esq.,  18,  Victoria  Street,  Hackney,  and  Henrj 
Lee,  Esq.,  The  Waldrons,  Croydon,  were  balloted  for,  and  duly 
elected  members  of  the  Society.  Mr.  Goddard  read  a  paper  ''  On 
an  Improved  Table  for  Mounting  Objects."  Dr.  Beale  read  a 
paper  ''  On  the  White  Corpuscles  of  the  Blood." 
^  The  thanks  of  the  meetmg  were  returned  to  these  gentlemen 
^r  their  communications. 

iybru4iry  10th,  1864. 

Amisval  Murnre. 

Ohjlblxs  BbooxXi  Esq.,  PretidefU,  in  the  Chair. 

The  minutes  of  the  preceding  meeting  were  road  and  coiv> 
firmed. 

Reports  from  the  Council,  on  the  progress  of  the  Society,  and 
£x)m  the  Auditors  of  the  Treasurer's  accounts,  were  read. 

The  President  delivered  an  address  relative  to  the  proceedings 
of  the  Society,  and  idso  showing  the  progress  of  microscopical 
science  during  the  past  year. 

Besolved — **  That  the  reports  now  read  be  printed  and  circu- 
lated in  the  usual  manner  with  the  President's  Address." 

J.  M.  Clabon,  Esq.,  4,  St.  George's  Terrace,  Eegent's  Park, 
John  Frazer,  junior,  Esq.,  and  James  Howe,  Esq.,  Foster  Lane, 
were  balloted  lor,  and  duly  elected  members  of  the  Society. 

The  Society  then  proceeded  to  ballot  for  Officers  and  Council, 
when  the  following  gentlemen  were  declared  duly  elected  for  the 
year  ensuing : 

Ai  PreMent — Charles  Brooke,  Esq. 
M  Treoiurer^C.  J.  H.  Allen,  Esq. 

Am  S^iH'Mtnri^l^^'^  ^-  Blenkins,  Esq. 

Four  Members  of  Chuncil : — ^Dr.  Beale,  James  Glaisher,  Esq., 
E.  O.  Lobb,  Esq.,  S.  C.  Whitbread,  Esq., 

In  the  place  of— T.  "W.  Burr,  Esq.,  J.  E.  Mummery,  Esq., 
E.  Warington,  Esq.,  who  retire  in  accordance  with  the  regu- 
lations of  the  Society. 
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The  Oouncil  of  the  Microacopioal  Society  of  London,  beinff 
desirous  of  extending  as  far  as  possible  the  study  of  Microscopicu 
Science,  have  determined  to  give  their  public  approyal,  and  grant 
a  Quekett  Medal,  to  that  wmch  shall  be  adjuaged,  after  careful 
comparison^  to  be  the  best  Microscope  of  each  of  the  three  fol- 
lowing classes. 

1.  An  EnuoATiOKAX  Miobosoops  to  be  sold  for  T^bee  GunrsAS, 

2.  A  Studbi^t's  Mioeoscope  „    Pite  Guikbas. 
8,  A  SiuDBirr's  Bieooxtlab  Micboscopb     „    Ten  GriNBAS, 

The  Council  consider  that  the  talent  and  ingenuity  of  the  In- 
strument makers  should  be  restricted  as  little  as  possible  in  the 
specifications  put  forth ;  and  in  fixing  on  the  following  conditions 
for  each  Instrument,  they  confine  themselves  to  wlmt  they  will 
consider  absolutely  necessary  to  allow  Instruments  to  compete  on 
their  merits. 

1.  The  Three  Guinea  Educational  must  have  good  achromatic 
low  powers,  which  may  be  made  to  act  in  combination  or  sepa- 
rately, to  give  a  magnifying  power  raneine  from  40  to  120 
diameters.  Fine  adjustment  may  be  made  by  the  draw  tube : 
good  optical  performance  will  be  preferred  to  complexity  of 
mechanism,  but  some  means  of  inclining  the  Microscope  wiU  be 
desirable. 

2.  The  IHye  Guinea  Student's  Microscope  to  have  ffood  achro- 
matic powers,  which  may  be  made  to  act  in  combination  or 
separately,  ranging  from  26  to  200  diameters.  Two  Eye-pieces, 
Bull's  Eye  Condenser,  and  Live  Box ;  Camera  Lucida,  or  some 
other  apparatus  for  drawing.  The  stand  to  be  capable  of  incli- 
nation. 

8.  The  Ten  Guinea  Student's  Binocular  to  be  capable  of  being 
used  as  a  Uniocular  Instrument,  to  have  powers  which  may  be 
made  to  act  in  combination  or  separately,  ranging  from  25  to 
200  diameters.  One  pair  of  Eye-pieces,  Bull's  Eye  Condenser, 
Live  Box,  and  Lieberkuhn  with  dark  stops,  for  the  lower  powers. 
The  stand  to  be  capable  of  inclination. 

They  are  also  prepared  to  offer  a  Certificate  of  Excellence  for  a 
Hand  Achromatic  Microscope  for  field  or  clinical  purposes.  The 
Instrument,  with  a  Live  Box,  to  be  supplied  for  One  Ghiinea. 

Each  Instrument  to  be  fitted  witii  the  Society's  screw,  and  with 
its  apparatus  to  be  packed  in  a  case. 

The  Council,  in  stating  the  foregoing  conditions  to  be  neces- 
sary, without  which  Instruments  wQl  not  be  allowed  to  compete, 
do  not  wish  to  place  any  limit  to  the  mechanism  or  to  the  appa- 
ratus supplied  with  each;  at  the  same  time,  in  comparing  the 
merits  of  the  Instruments  sent  in,  they  will  consider  ^ood  optical 
performance  as  the  most  essential  point  in  determining  which 
Instrument  shall  be  selected  for  the  Medal. 

The  Instrument  of  each  class  which  obtains  the  Medal  to  re- 
main the  property  of  the  Society,  to  be  available  as  a  standard  of 
comparison,  oy  which  purchasers  of  correspcmding.  instruments 
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maj  be  enabled  to  tesfc  them  on  iq)plication  to  the  Curator  of  the 
Society. 

The  instruments  intended  for  competition  to  be  sent  in  to 
King's  CoUeffe,  Somerset  House,  addressed  to  the  Council  of  the 
Microscopical  Society  of  London,  on  or  before  the  8l8t  Deoember, 
1864.  The  Council  do  not  undertake  to  mnt  a  Medal  or  give  a 
Testimonial  in  either  of  the  classes,  uxuess  they  consider  the 
Instruments  sent  in  to  be  worthy  of  their  approvaL 

P.  C.  S.  EoPBE.J-^^-*'*- 
King's  CoUege,  25tk  March,  1864. 


llULt  MiOBOSOOPICAL  SOCIETT. 

On  ThurBilay  evening  a  dress  soir^,  under  the  auspices  of  the 
above  Society,  took  place  in  the  Museum  of  the  Boyal  Institu- 
tion. About  250  ladies  and  gentlemen  were  present,  and  seldom 
has  the  cause  of  science  in  Hull  been  graced  by  so  gay  an  assem- 
blage. Every  provision  was  made  by  the  members  of  the  Society 
for  the  entertaihment  and  comfort  of  their  guests.  Upwards  of 
twenty  microscopes,  including  several  "binoculars,'*  occupied  the 
tables,  and  among  the  objects  exhibited  were  the  following : — By 
Dr.  Bell,  microscopic  shells  and  wing  of  butterfly  {Morpha 
Menelaus)  ;  F.  W.  (3assoii,  sections  of  fossil  wood ;  Sir  H.  Cooper, 
vegetable  tissues;  B.  M.  Craven,  bones  of  the  mastodon  and 
iguanodon ;  Hy.  Gibson,  acarus  from  the  human  face  (Demodex 
foUiculotnm),  sporiiles  or  spawn  of  mushrooms,  section  of  tooth 
of  sawfish,  tick  of  sow ;  J.  M.  Gibson,  claws  of  spider,  gastric 
teeth  of  cricket  {gizzari)  ;  B.  Harrison,  circulation  of  blood  in  a 
fish,  living  infusoria,  water  spider  (Trombidium),  diatom  from 
guano  {Aulacodiscua  formows),  chambered  sheUs  (Foraminifera), 
pollen  of  mallow  under  binocular  microscope ;  B.  Jacobs,  crystal- 
lization of  salts,  crystallization  of  salts  with  polarized  light ;  Bev. 
H.  "W.  Kemp,  spicula  of  sponge,  spicula  of  Gorgonia ;  Dr.  £el- 
bume  King,  sections  of  coal ;  J.  Mdam,  micro-photographs ;  S. 
Moselv,  sections  of  spines  of  Echinus ;  Dr.  Munro,  hyperstein, 
crystallized  silver,  scales  of  a  fern,  spines  from  a  leaf  (polarized) ; 
W  m.  Parker,  micro-photograph  £5  note,  tongue  of  a  fly ;  J.  D. 
Sollitt,  microscopic  writing  (2nd  chapter  of  St.  John  in  the  2000th 
part  of  an  inch,  the  Lord's  Prayer  in  the  2600th  part  of  an  inch), 
acarus  of  the  wood-cutting  bee  (Zylocope),  acarus  of  the  hare. 
In  the  course  of  the  evening  the  company  adjourned  to  the  Lec- 
ture Hall,  where  Sir  H.  Cooper  offered  a  few  explanatory  remarks 
on  the  objects  exhibited.  To  add  to  the  pleasures  of  the  evening, 
a  miscellaneous  selection  of  music  was  performed  at  intervals, 
several  accomplished  local  amateurs  being  assisted  by  Fraulein 
Anna  Eyserbeck  andFraulein  Beichmann.  The  first  mentioned  of 
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these  ladies  saiig  exquisitely,  and  the  latter  also  displayed  great 
skill  as  a  pianist ;  and  the  applause  which  followed  their  pertbrm- 
ances  showed  how  highly  their  talent  was  appreciated  by,  we 
should  sa^,  as  critical  an  audience  as  it  would  be  possible  to  bring 
together  in  Hull.  We  have  only  to  add  that,  in  addition  to 
science  and  music,  there  was  an  ample  supply  of  creature  com- 
forts, and  that  at  a  timely  hour  terminated  one  of  the  most  de- 
lightful reunions  the  Hull  Microscopical  Society  has  ever  had. 


Wist  £skt  Njltvrjll  Histobt,  Micboscopical^  Aim 
Photoobaphic  Sooibtt. 

We  have  but  just  received  the  annual  report  of  this  useAil 
and  active  association,  containing  the  President's  (F.  Gurrey, 
Esq.)  address  and  reports  for  the  year  1863.  The  address  con- 
sists mainly  of  notices  of  many  of  the  ''principal  books  and 
papers  on  natural  history  which  have  recently  appeared,"  and  it 
forms  an  excellent  summary,  in  very  brief  compass,  of  most  of  the 
more  important  contributions  to  botany  and  zoology  which  have 
been  published  within  the  last  twelvemonth. 

If  every  society  of  this  kind  were  favoured  with  a  similar  address, 
associations  of  the  kind  would  certainly  become  one  of  the  most 
important  meiems  of  distributing  scientific  knowledge  throughout 
the  community.  Mr.  Currey's  example  in  this  respect  is  one 
well  worthy  of  being  held  up  for  imitation  by  all  presidents  of 
scientific  societies.  We  much  regret  that  the  President's  excel- 
lent address  should  be  too  long  for  our  pages,  but  subjoin  the 
"  Beport  of  the  Council "  upon  the  general  state  of  the  Society. 


Beport  of  the  Council. 

The  Council  of  the  West  Kent  Natural  History  and  Micro- 
scopical Society  have  again  the  pleasure  of  cong^tulating  the 
members  upon  the  prosperity  of  the  Society.  The  number  of 
members,  which  at  the  last  annual  meeting  was  113,  has  increased 
to  132 ;  12  having  withdrawn,  and  31  having  been  elected. 

Since  the  last  general  meeting  the  objects  of  the  Society  have 
been  extended  by  an  amalgamation  with  the  Blackheath  rhoto- 
graphic  Society.  The  amaJ|;amation  has  rendered  it  necessary  to 
change  the  name  of  the  Society,  and  the  change  proposed,  as  well 
as  some  slight  modifications  of  the  existing  rules,  will  be  sub- 
mitted for  your  approval  this  evening. 

The  meetings  of  the  past  year  have  been  well  attended,  and  the 
following  papers  read : — 1.  On  the  dimorphic  condition  of  the 
genus  Frmula,  by  J.  Jenner  Weir,  Esq.  2.  On  the  blow-pipe 
or  air-gun  of  Macoushie  Indians,  with  sane  remarks  on  the 
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Wourali  poiion,  by  the  Sev.  J.  Or.  Wood.  8.  On  a  new,  quick, 
dry  coUooion  process,  by  Arthur  B.  Marten,  Esq. 

One  field  meeting  vas  held,  devoted  chiefly  to  Cryptogamic 
Botany,  and  to  an  inspection  of  the  fossils  of  the  drii^jperiod,  as 
shown  in  the  excayations  belondng  to  Mr.  Bazl^  White,  near 
Erith,  and  in  the  collection  of  Flazman  8purrell,  ^sa. 

The  annual  soiree  was  unavoidably  postponed  until  the  month 
of  Norember,  and  was  then  highly  succesuuL  More  than  sixty 
microscopes  were  provided,  dl  belong^ing  to  members  of  the 
Society,  and  a  variety  of  interesting  objects,  consisting  of  fossils, 
shells,  ferns,  al^,  insects,  &c.,  were  exhibited,  besides  a  large 
collection  of  photographic  (including  stereographic)  pictures. 
The  room  was  decorated  with  choice  plants,  supplied  by  the 
libendi^^  of  John  Penn,  Esq. 

The  Library  has  been  much  increased  during  the  past  year,  the 
funds  having  oeen  sufficient  to  enable  the  Council  to  devote  a 
considerable  sum  to  this  object,  and  it  is  hoped  that  before  Ions 
the  Society  will  possess  a  really  valuable  collection  of  standard 
works  on  subjects  connected  with  natural  history  and  photo* 
graphy. 

The  additions  to  the  Library  consist  of  the  following  works : — 
Huxley's  *  Man's  Place  in  Nature.'  (Presented  by  L.  M.  Simon, 
Esq.)  'Photographic  News,*  6  vols.  'Photographic  Journal,' 
4  vols.  '  Journal  of  the  Photographic  Society,'  4  vols.  (Trans- 
ferred from  the  Blackheath  Photographic  Society.)  *  Microscopical 
Journal,'  1863.  *  Popular  Science  Beview,'  1863.  'Natural 
History  Beview,'  1868.  *  The  Micrographio  Dictionary.*  Bad- 
ham's  '  Esculent  Funguses:'  Lovell  Beeve's  *  British  Land  and 
Freshwater  Mollusks.'  Harvey's  '  Phycologia  Britannica,'  4  vols. 
Johnston's  '  History  of  British  Zoophytes,'  2  vols. 

Besides  the  above,  two  volumes  are  due  from  the  Bay  Society, 
viz.,  Blackwall's  *  British  Spiders,'  vol.  ii,  and  Gunther  *  On  Indian 
Beptiles,'  both  of  which  may  shortly  be  expected. 

The  auditors'  report  for  the  year  1863  shows  the  satisfactory 
condition  of  the  Society's  funds. 
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A  few  Words  on  the  Choice  of  a  Micbobcope. 
By  J.  J.  Plumeb^  Esq.,  M.A. 

There  are,  perbape,  few  instnunents  of  the  present  day 
in  which  theoretical  perfection  has  been  so  nearly  reached  in 
its  practical  results  as  in  the  modern  microscope.  In  say- 
ing this,  I  am  of  course  speaking  of  it  in  its  most  perfect 
form,  in  which  the  highest  optical  skill  is  combined  with  the 
most  consummate  mechanical  contrivance.  A  large  number 
of  works  have  been  published  on  the  microscope,*  on  its 
history  and  manner  of  using  it,  on  its  manufacture  by  our 
chief  opticians,  and  lastly,  on  the  countless  variety  of  objects 
which  nature  and  art  present  for  its  investigation.f     Dr. 

*  The  following  are  amongst  the  principal  standard  works  on  the  micro- 
scope and  the  wonders  it  reveals. — Dr.  Carpenter,  'The  Microscope  and  its 
Revelations/  third  edition;  Mr.  Quekett,  'Treatise  on  the  Microscope,' 
third  edition;  Quekett,  'Lectures  on  Histology/  3  vols.;  Hogg  on  'The 
'  Microscope,  its  history,  construction,  and  application ;'  Beale's  *  How  to 
work  with  the  Microscope  ;*  Beale's,  '  The  Microscope  and  its  application 
to  Clinical  Medicine;'  Gosse's  'Evenings  at  the  Microscope;'  Lankester's 
'  Half-hours  with  the  Microscope,'  illustrated  by  Tuffen  West ;  Lewis  on 
'Seaside  Studies;'  Pritchard's  *  History  of  Infusoria,*  4th  edit. ;  Smith  on 
'British  Diatomaceae ;'  Haa8all*s  'British  Freshwater  Algie;'  Hassall's 
•  Microscopic  Anatomy  of  the  Human  Body ;'  Wvtlie  on  the  '  Microscope ;' 
GriflBth  and  Henfrey's  '  Micrographic  Dictionary ;  Woodward  on  '  Polarized 
Light  ;*  Dr.  Lardner  on  the  '  Microscope.* 

t  Without  giving  a  formal  classified  list  of  such  objects,  which  would  be 
misplaced  here,  let  us  select  three  classes  merely  of  the  most  ordinary,  each 
of  which  would  stock  a  large  cabinet,  each  of  which  has  engaged  the  atten- 
tive study  of  some  of  the  principal  naturalists  of  the  day,  and  given  birth 
to  valuable  publications  concerning  their  habits  and  character.  Ist.  Insects, 
their  heads,  eyes,  antenna,  trunks,  mouths,  tongues,  slings,  wings,  legs,  feet, 
and  breathing-organs;  particularly  the  scales  of  beetles,  butterflies,  and 
moths.  2nd.  The  Marine  Algs,  those  vast  families  of  Seaweed,  together 
with  the  infinite  number  of  creatures  living  and  fossil  attached  to  them. 
3rd.  The  Pollen  or  Farina  of  every  wild  and  cultivated  flower  or  weed  that  the 
earth  produces.    See  Dr.  Hicks  on «'  The  Eyes  and  Peculiar  Organs  of  Sense 
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Carpenter^s  great  work,  'The  Microscope  and  its  Revela- 
tions/ is,  in  fact,  a  complete  Cyclopaedia  of  itself,  in  which 
the  above  subjects  are  most  ably  and  fully  discussed.  The 
choice,  therefore,  of  a  microscope,  about  which  so  much  has 
been,  and  we  may  safely  add  is  being  written,  which  has 
become  so  important  an  instrument  in  the  hands  of  the 
medical  student  and  physiologist,  and  which  opens  to  the 
general  observer  the  secrets  of  minute  Nature  with  a  clear- 
ness and  ease  till  of  late  unexampled — the  choice  at  the 
outset  of  the  most  efficient  instrument  that  can  be  procured 
by  the  lover  of  mici'oscopic  research  according  to  his  means 
and  requirements  is  a  point  of  some  consequence,  and  about 
which  I  propose  now  to  say  a  few  words.  And  in  doing 
this,  I  am  merely  going  to  give  my  own  experience  in  the 
matter,  with  such  positive  and  direct  advice  as  may  help  to 
guide  the  inexperienced  purchaser  in  his  choice.  And  firstly, 
my  observations  shall  be  addressed  to  those  who  can  afford 
to  possess  themselves  of  the  most  perfect  and  expensive 
instruments.  I  would  say,  then,  to  such,  what  I  shidl  pro- 
bably have  occasion  to  repeat  more  than  once — Begin  by 
procuring  the  best  microscope  stand  that  tlie  best  optician  can 
give  you.  To  explain  the  optical  principles  and  somewhat 
complicated  mechanism  of  the  compound  achromatic  mi^ 
croscope  with  such  books  as  Dr.  Carpenter^s,  and  Mr. 
Quekett^s,  and  others  before  the  public,  would  be  altogether 
superfluous  in  a  little  paper  like  the  present.  Nor  is  it 
necessary  to  enter  into  the  details  of  its  elementary  con- 
struction, now  that  illustrated  catalogues  within  the  reach  of 
all  are  issued  by  some  of  our  first  opticians,  with  all  the 
various  parts  figured  and  described.  Besides,  it  may  be 
taken  for  granted  that  a  person  about  to  invest  a  large  sum 
in  the  purchase  of  a  microscope  has  a  general  notion  of  its 
form  and  build.  He  may  fairly  be  supposed  to  know  the  eye- 
piece  from  the  obiect-glass,  why  they  are  so  called,  and  that 
on  the  union  of  both  depends  the  magnifying  power.  He 
may  be  supposed  to  know  that  the  stand  of  the  microscope 

in  Insects,"  'Trans.  Linn.  Soc.'  vol.  28,  p.  189;  and  Mr.  Tuffen  West's 
"Memoir  on  the  Foot  of  a  Fly,"  'Trans.  Linn.  Soc.'  vol.  22,  p.  393;  also 
M.  Bernard  Deschamps  on  "The  Organization  of  the  Wings  of  Lepidop- 
terous  Lisects,"  'Ann.  Nat.  Science,'  2nd  Zoolog.  Series,  vol.  iii,  p.  Ill; 
and  Mr.  R.  Beck,  on  "The  Podum  Scale,"  *  Trans.  Micr.  Soc.'  N.S.  vol.  x, 
1862,  p.  83.  See  again  Dr.  Bowerbank,  Mr.  Huxley,  Mr.  Rainey,  and 
Professor  Williamson's  'Treatises  on  Sponges'  and  the  '  Structure  of  Shells.' 
And  lastly  Mr.  Henfrey  on  "The  Development  of  Pollen-grains,"  in  the 
'Micrographic  Dictionary,'  second  edition,  p.  558.  The  above  three  classes 
of  objects  will  be  sufficient  to  give  some  idea  of  the  wide  field  over  which 
others  extend,  and  those  yet  unexplored. 
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nsually  consists  of  two  supports,  which  carry  the  body  into 
which  the  glasses  fit,  together  with  the  stage  on  which  the 
object  rests,  and  the  apparatus  necessary  for  illuminating  the 
object. 

But  it  may  not  be  amiss,  before  giving  our  reasons  for  the 
above  advice,  to  name  what  constitute  the  recent  improvements 
of  the  modem  microscope.  They  may  be  not  unfitly  classed 
under  eight  heads,  the  inventions  or  contrivances  having  suc- 
cessively come  into  vogue  between  the  years  1850-60,  in  about 
the  order  in  which  they  are  placed.  They  are  as  follows : — 
1st.  The  circular  rack  movement ;  2nd.  The  clamping  arc;"^ 
3rd.  The  sub-stage;  4th.  The  dark-ground  illuminator;  5th. 
The  double  nose-piece;  6th.  The  double  arm  to  mirror; 
7th.  The  separation  of  the  inner  and  outer  lenses  of  the 
lower  object-glasses ;  8th.  Wenham's  binocular  arrangement. 
The  increase  of  the  angular  aperture,t  which  of  late  years  has 
been  so  greatly  extended  throughout  all  the  powers  of  the  mi- 
croscope, and  by  which  so  much  additional  light  is  gained  for 
the  clearer  resolution  of  the  minute  details  of  objects,  immense 
as  that  improvement  is,  has  not  been  included  in  the  preced- 
ing list,  b^use  the  advance  in  that  direction,  through  Mr. 
Jackson  Lister's  able  and  zealous  promotion  of  that  branch 
of  optical  science,  coupled  with  the  exquisite  skill  of  our 
great  opticians,  has  been  carried  on  steadily  since  the  first 
construction  of  an  effective  achromatic  object-glass  in  1824 
to  the  present  time.  The  principle  is  the  same  now  as  then, 
only  applied  more  largely,  so  that  the  angles  in  the  deepest 
lenses  have  been  widened  at  length  to  the  very  last  degree 
that  they  can  advantageously  receive.  Again,  considerable 
improvement  has  been  effected  in  the  achromatic  condenser 
by  Mr.  Andrew  and  Mr.  Thomas  Soss,  and  by  Mr.  Gillett. 
Its  application  has  lately  been  simplified  and  enlarged  by 
Mr.  Thomas  Ross,  so  as  to  be  capable  of  use  with  the  lower 
powers  of  the  microscope;  and  its  angular  aperture  has 
been  also  greatly  increased  to  improve  still  further  the  per- 
formance of  the  deeper  powers,  while  the  light  that  passes 
through  it  has  been  modified  through  Mr.  GiUet^s  ingenuity 
by  a  series  of  revolving  steps  to  an  almost  infinitesimal 
extent.  But  the  principle  is  pretty  nearly  the  same  as  it  was 
when  M.  Dujardin  first  introduced  it. 

The  eye-piece  also  for  giving  double  the  usual  field,  which 

•  This  contrivance  seems  to  be  peculiar  to  Mr.  Boss's  instruments,  at  all 
events  as  to  the* manner  by  which  the  result  is  obtained. 

f  For  a  clear  explanation  of  the  term  angular  aperture,  see  Mr.  Prit- 
cbard's,  ^ven  in  Mr.  Quekett's  'Treatise  on  the  Microscope'  (p.  426, 
first  edition). 
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has  been  long  in  use^  has  lately  been  aehromatised  by  Mr. 
Kelner  making  it  a  more  efficient  eye-glass  for  the  popular 
exhibition  of  coarse  objects^  such  as  micrographs^  insects 
entire,  and  transparent  sections  of  wood  and  stone.  The 
same  may  be  said  of  the  traversing  motions  of  the  stage 
which  have  received  a  range  of  late  years  by  some  opticians 
to  the  extent  of  1^^  inches  in  rectangular  directions,  but  the 
movements  are  on  the  same  plan  as  those  in  use  many  years 
ago.  And  so  likewise  with  the  selenite  stage,  which  has  been 
improved  by  the  late  Mr.  Darker ;  as  also  with  Dujardin's 
prism  for  reflecting  oblique  light  on  transparent  objects, 
which  has  been  modified  in  various  ways  by  M.  Nachet  and 
Amici.  I  think,  then,  the  recent  improvements  of  the  modem 
microscope  may  not  unreasonably  be  restricted  to  the  eight 
ones  named  above,  and  the  several  objects  of  which  are,  in 
short,  as  foUows : 

1st.  The  circular  rack,  which  is  immediately  beneath  the 
object  stage  and  is  capable  of  canning  it  round  in  Mr.  Powell's 
instrument  the  entire  revolution  of  a  circle,  and  in  Mr.  Ross' 
4  of  a  revolution,  is  a  very  convenient  movement  for  altering 
the  angle  at  which  an  object  is  being  viewed  without  putting 
it  out  of  field  or  focus,  and  that  even  under  the  deepest 
powers.  This  circular  rack,  moreover,  being  graduated,  can 
be  used  as  a  goneometer  for  measuring  crystals ;  and  it  may 
be  altogether  considered  as  the  crowning  perfection  of  the 
rectangular  stage  motion. 

2nd.  The  clamping  arc  is  a  simple  but  efiective  contrivance 
of  Mr.  Ross's,  by  which  the  microscope  can  be  firmly  fixed  at 
any  inclination,  and  is  a  point  of  consequence  after  the 
instrument  has  been  long  in  use,  and  the  suspension  joint  has 
become  too  supple  at  that  angle  of  inclination  to  which  it  is 
commonly  adjusted. 

3rd.  The  advantage  of  the  sub-stage  ''for  holding  and 
adjusting  by  universal  motions  all  the  illuminating  and 
polarising  apparatus  placed  beneath  the  object "  can  scarcely 
be  overrated,  its  applications  are  so  various  and  convenient. 
This  sub-stage,  besides,  can  be  instantly  racked  off  and 
detached  from  the  instrument  when  it  is  wanted  to  illuminate 
opaque  objects  with  themirror  and  Lieberkuhn;  nothing  isthen 
left  to  intercept  the  light  between  the  mirror  and  the  objects, 
a  very  large  space  being  given  within  the  object  stage  through 
which  an  extremely  oblique  light  can  be  thrown  upon  them. 

4th.  The  dark  ground  illuminator,  whether  by.means  of  the 
spotted  lens  for  the  lower,  or  of  the  paraboloid  for  the  higher 
powers,  is  an  admirable  contrivance,  by  which  a  brilliant  Ught 
18  thrown  to  appearance  on  semi-opaque  objects,  though  really 
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coming  beneath  them^  but  so  obliquely^  that  none  of  it  enters 
the  object-glass  but  that  which  is  interrupted  by  the  object. 

5th.  Mr.  Brookes'  double  nose-piece  is  a  most  useful  piece 
of  mechanism  attached  to  the  end  of  the  microscope  body^  by 
which  any  two  object-glasses  can  be  screwed  on  to  it  at  once^ 
and  rapi(Uy  changed  with  each  other. 

6th.  The  double  arm  to  the  plano-concave  mirror  is  a  great 
improyement  on  the  old  method  of  supporting  it^  since  it 
allows  it  to  be  so  extended  as  to  cast  a  very  oblique  light  on 
objects^  as  well  as  to  be  raised  near  them  without  any 
preparatory  movement. 

7th.  The  separation  of  the  outer  and  inner  lenses  of  the 
lower  powers  was  a  happy  idea  first  carried  out  by  Mr.  T. 
Boss^  by  which  the  greatest  flatness  of  field  and  penetration 
are  secured^  and  which  has  been  adopted  with  signal  success 
in  his  recently  invented  3-inch  distinct  combination  object- 
glasSy  which  embraces  in  one  field  of  view  comparatively  laige- 
sized  objects,  such  as  flowers,  ferns,  flower-seeds,  and  mosses. 

8th.  Mr.  Wenham's  binocular  arrangement,  with  double 
eye-pieces  and  prism,  through  which  objects  under  low  and 
medium  powers  are  seen  to  stand  out  with  solid  stereoscopic 
effect,  i»  the  greatest  recent  invention  of  the  modem  micro- 
scope. This  striking  result  is  effected  by  means  of  a  prism 
placed  immediately  over  the  object-glass,  and  which  reflects 
one-half  of  the  rays  that  proceed  up  the  ordinary  body  of  the 
microscope  into  another  body  attached  at  a  certain  inclination 
to  it.  The  practical  benefit  of  this  new  arrangement  is,  that 
it  affords  not  a  mere  claptrap  exhibition  of  the  objects 
submitted  to  it,  but  gives  real  relief  to  the  eyes  by  calling 
both  into  exercise,  and  allows  the  details  of  an  object  in  their 
relation  one  to  another  to  be  far  more  clearly  distinguished, 
than  they  could  possibly  be  when  the  single  body  and  eye- 
piece alone  are  employed.  The  prism  above  the  object-glasses 
can  be  drawn  aside  whenever  it  is  required  to  exclude  the 
light  from  passing  up  the  slanting  body,  and  to  use  the  per- 
pendicular one  as  an  ordinary  microscope,  and  which  of 
course  will  often  be  the  case  in  the  examination  of  flat  objects 
by  low,  and  of  test  objects  by  the  highest  powers. 

Now  I  have  been  particular,  even  at  the  risk  of  being 
tedious,  in  drawing  attention  to  these  various  improvements 
which  have  been  effected  during  the  last  few  years  in  the 
achromatic  microscope,  because  they  are  just  those  which 
make  all  the  difference  in  the  world  in  the  pleasure  of  using 
it,  and  constitute  it  quite  another  instrument  from  what  it 
was  fifteen  years  ago.  Fortunately,  the  binocular  body,  the 
dark-ground  illuminator,  and  the  3-inch  distinct  combination 
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object-glasB^  can  be  applied  to  most  microscopes  of  tolerable 
size;  but  the  wide  range  of  rectangular  stage  motion^  the 
circular  rack  movement^  and^  in  Mr.  Ross's  instrument,  the 
clamping  arc,  belong  to  the  lai^est  microscope  only,  and  can- 
not be  applied  to  any  other.  I  repeat,  then,  again,  with  great 
feeling,  the  advice  already  proffered  to  those  about  to  possess 
themselves  of  a  superior  instrument :  Be  satisfied  with  nothing 
short  of  No.  1 ;  for  that  microscope  alone  includes  or  has 
power  to  include  all  the  eight  above-mentioned  advantages. 
The  convenient  mechanical  contrivances,  moreover,  of  the 
double  nose-piece,  the  sub-stage,  and  the  double  arm  to  the 
plano-concave  mirror,  are  managed  with  far  greater  ease  and 
efficiency  when  attached  to  the  lai^est  microscope,  because  of 
its  great  solidity  and  steadiness ;  and  I  am  here  reminded  to 
speak  of  the  pleasant  sense  of  security  with  which  this 
steadiness  of  a  first-class  microscope  stand  inspires  you ;  the 
complete  control  thereby  afforded  over  the  adjustments  and 
various  apparatus  connected  with  the  instrument,  without  a 
chance  of  disturbing  it  from  its  given  position,  must  be 
realised  to  be  properly  appreciated. 

And  as  to  the  loss  in  such  a  microscope  of  that  portability 
which  is  so  much  prized  by  many,  this  is  a  want  which  can 
easily  be  supplied  Iby  one  of  those  small  stands  of  trifling 
cost  (about  which  I  shall  have  to  speak  again  presently), 
with  such  limited  apparatus  as  is  required  for  travelling  and 
seaside  excursions,  reserving  the  large  instrument  exclusively 
for  home  use. 

I  was  seduced  myself  for  many  a  year  into  the  error  of 
sacrificing  the  great  advantages  of  steadiness  and  mechanical 
contrivance  to  the  charms  of  portability  and  the  possession 
of  a  complete  set  of  object-glasses ;  but  I  now  at  length  see 
how  great  was  my  mistake.  If,  then,  any  of  my  readers 
require  a  portable  microscope,  and  will  kindly  receive  a 
lesson  from  my  failures,  I  would  say  to  them.  Have  it  by  all 
means,  but  besides,  not  instead  of,  a  large  one.  And  as  to 
your  object-glasses,  I  would  say,  most  decidedly,  if  you  cannot 
afford  to  have  everything,  sacrifice  even  these  in  a  measure 
to  your  microscope  stand.  Better  secure  the  very  best 
stand  that  can  be  got,  with  a  couple  of  good  useful  object- 
glasses,  than  a  second  best  with  a  dozen,  patiently  waiting 
to  increase  your  stock  of  these  as  your  means  will  allow  you. 
It  is  wonderful  what  can  now  be  done,  with  such  an  instru- 
ment and  apparatus  as  I  am  advocating,  with  large  aperture 
1-inch  and  -J^-inch  object-glasses  of  modem  construction  !^ 

*  The  cost  of  this  instrument,  by  Mr.  Ross,  called  in  his  catalogue  No.  1a, 
with  bull's  eye  condenser,  achromatic  condenser,  parabolic  reflector,  double 
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Now,  with  r^ard  to  the  comparative  advantages  in  the 
first-class  microscope  stands  by  our  chief  makers,  it  must  of 
course  be  borne  in  mind  that  one  advantage  cannot  be  gained 
to  the  utmost  degree  without  the  sacrifice  of  some  other 
convenience.     Thus  to  take  the  example  of  the  traversing 
stage  movement,  ^-inch  motion  in  rectangular  directions,  is 
not  nearly  suflScient  for  the  purpose  intended,  though  many 
first-class  instruments  are  made  only  with  that.     You  will 
find  yourself  continually  baulked  by  unexpectedly  coming  to 
the  end  of  your  tether.     So  much  does  Mr.  PilUscher  value 
great  range  of  motion  in  this  part  of  the  instrument,  that 
his  No.  1  stand  is  constructed  with  nearly  l-J-  inches  of 
motion  in  each  direction ;  but  if  you  wish  for  that  luxury 
you  must  make  up  your  mind  to  the  inconvenience  of  a  bulky 
microscope,  and  to  the  loss  of  the  circular  rack.     Again, 
so  much  does  Mr.  Powell  prize  the  advantage  of  the  circular 
rack  movement,  that  his  great  instrument  is  so  constructed 
as  to  enable  it  to  make  an  entire  revolution  of  a  circle  when 
required,  not  only  4  of  a  revolution,  as  is  the  case  in  Mr. 
Boss's  instrument ;  but  then  if  you  covet  that  convenience, 
you  must  make  up  your  mind  to  put  up  with  a  limited  range 
of  stage  motion,   and  a  somewhat  unwieldy   stand.     Mr. 
Ross,   however,  striking   the   balance   between  these  two 
advantages  and  disadvantages,  secures  a  1-inch  motion  in 
rectangidar  directions  to  the  traversing  stage ;  a  i  revolution 
of  a  circle  to  the  circular  rack,  which  are  sufficient  for  aU 
practical  purposes;  while  the  entire  instrument  is  not  too 
heavy  to  be  carried  in  one  hand,  though  immoveably-  firm 
when  once  placed  on  its  pedestal.     Messrs.  Smith,  Beck,  and 
Beckys  large  microscope  possesses  many  excellent  qualities. 
Its  double  body  and  stage  are  supported  by  a  solid  brass  limb, 
with  the  rack  movement  attached  to  the  body  itself,  giving 
great  strength  and  security  to  that  part  of  the  instrument, 
but  the  power  is  lost  thereby  of  turning  the  body,  when 
required,  out  of  its  axis  altogether  away  from  the  stage — a 
convenience  belonging  to  the  first-class  microscopes  of  our 
other  great  makers.     At  the  sacrifice  of  this  and  some  other 
advantages,  Mr.  Smith's  instrument,  though  of  exquisite 
workmanship,   is   less   costly,   and    lighter   in    its  general 
build  than  theirs — merits  that  are  sure  to  be  appreciated  by  a 
large  class  of  purchasers.    Where,  however,  expense  need  not 

nosepiece,  polariscope,  and  mahogany  box,  is  £60.  The  addition  to  the  1-inch 
and  i-inch  object-glasses,  of  a  2-iDch  glass,  and  which  would  make  the  instru- 
ment quit«  complete  would  raise  the  cost  to  60  g^uineas.  A  similar  micro- 
scope of  Mr.  Powell's  would  be  about  the  same  price,  those  of  Messrs.  Smith 
ana  PUlischer,  some  few  pounds  less. 
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be  considered;  I  on  the  whole  incline  to  the  opinion  that  the 
greatest  number  of  advantages  are  secured  in  Mr.  Boss's 
instrument  that  are  compatible  one  with  another.*^ 

Thus  much  with  respect  to  the  mechanical  department  of 
microscopes.  I  must  now  say  a  few  words  on  the  optical 
part;  and  especially  that  most  important  part — achromatic 
object-glasses.  Thoi- object-glass  may  in  truth  be  regarded  as 
the  eye  of  the  microscope ;  that  which  is  termed  the  eye- 
glass standing  in  about  the  same  relation  to  it  in  importance 
that  a  hand  magnifier  does  to  the  unassisted  eyesight. 
As  the  hand-glass  would  be  useless  if  we  had  no  eyes^  so 
would  be  the  microscope  eye-piece  but  for  the  object-glass. 
Of  what  consequence^  then^  is  it  that  the  object-glass  should 
be  as  perfect  as  possible !  It  is  this  perfecting  of  the  achro- 
matic object-glass  that  has  engaged  for  the  last  forty  years 
so  many  sagacious  heads,  mathematicians  and  opticians  in 
England  and  abroad,  and  in  the  final  accomplishment  of  which 
they  have  justly  earned  a  lasting  reputation.  For,  to  quote 
Mr.  Quekett's  words  in  his  treatise  on  the  microscope,  ^'  Of 
all  the  triumphs  of  science  that  have  been  achieved  by  a  combi- 
nation of  the  labour  of  the  mathematician  and  the  workman^ 
no  one  can  outvie,  in  delicacy  of  construction  and  impor- 
tance, a  well-made  achromatic  combination.^'  Thus,  Franen- 
hofer,  Selligues,  Chevalier,  Aimici,  on  the  continent; 
Herschell,  Mry,  Barlow,  Coddington,  Lister,  Ross,  of  our 
own  country;  and  the  eminent  opticians  Messrs.  Thomas  Ross, 
Powell,  and  Smith,  now  resident  in  London,  are  all  names 
that  will  be  ever  gratefully  remembered  by  the  lovers  of 
microscopic  research  in  their  connection  more  or  less  directly 
with  the  achromatic  object-glass.  And  perhaps  foremost 
amongst  these,  for  the  tangible  results  at  least  that  they 
have  actually  worked  out  and  effected,  may  be  placed,  without 
any  partiality,  those  of  Mr.  Joseph  Jackson  Lister  and 
Mr.  Andrew  Ross.  Mr.  Lister's,  for  his  suggestion,  that  of 
the  double  convex  lens,  a,  which,  with  the  plano-concave 


lens,  B,  go  to  make  up  an  achromatic  combination,  the  latter 

*  Dr.  Carpenter  stronffly  recommends  either  of  the  three  great  micro- 
scopes by  Messrs.  Powell,  Smith,  and  Ross  (*  The  Microscope,'  p.  96)  as  the 
most  desirable  for  any  one,  who,  according  to  his  means  and  requirements, 
wishes  to  possess  a  first-class  instrument ;  but  he  gires  the  first  place  to 
Mr.  Robs',  though  for  reasons  not  precisely  the  same  as  those  that  ha? e  been 
here  advanced. 
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should  be  of  flint  glass ;  and  secondly^  for  his  happy  concep- 
tion of  uniting  these  lenses^  already  identical  as  at  c,  still 
more  perfectly  b^  a  transparent  and  colourless  cement ;  thus 
greatly  diminishing  the  loss  of  light  by  reflection^  and  which 
is  considerable  at  the  numerous  surfaces  of  an  achromatic 
combination.  Mr.  Boss's,  for  being  the  first  to  notice  that 
however  perfect  the  correction  of  an  object-glass  might  be, 
"  the  circumstance  of  covering  the  object/'  to  use  Ws  own 
words,  "  with  a  piece  of  thinnest  glass  or  talc,  disturbed  the 
corrections  if  they  had  been  adapted  to  an  uncovered  object, 
and  rendered  an  object-glass  which  was  perfect  under  one 
condition  seriously  defective  under  the  other.''  It  was  to 
correct  this  defect  that  he  devised  the  well-known  contrivance 
called  the  adjustment  of  object-glasses,  by  which  they  are 
rendered  equally  correct  whether  for  covered  or  uncovered 
objects ;  and  for  the  particulars  of  which,  and  further  im- 
provements in  its  mechanism  by  Messrs.  Powell  and  Smith, 
the  reader  is  referred  to  Mr.  Quekett  on  the  *  Microscope,' 
and  to  Mr.  Andrew  Boss's  invaluable  paper  in  the  '  Penny 
Cyclopaedia,'  the  substance  of  which  is  embodied  in  both 
Dr.  Carpenter's  and  Mr.  Queketfs  works. 

I  have  deemed  it  proper  to  allude  thus  far  to  the  history 
and  make  of  the  achromatic  object-glass,^  not  only  because 

*  The  following  diagrams  of  the  different  object-glasses  will  help  to  explain 
the  complex  structure  and  consequent  costliness  of  an  achromatic  combina- 
tion to  tnose  who  are  unacquainted  with  it. 


^ 


^s 


^2 


S  in^  9  in.»  \\  in. 


1  in.,  |. 


iA.it.i.iA.A.Al 


All  the  double  convex  and  plano-convex  lenses  are  of  crown  glass,  the 
piano  and  double  concave  and  meniscus  lenses  being  of  flint  glass.  It  will 
be  seen,  therefore,  that  each  of  the  obiect-glasses,  from  the  1  to  the  Ath,  are 
made  up  of  as  many  as  eight  distinct  lenses :  the  back  combination  being  a 
triplet  composed  of  two  double  convex  lenses  of  crown,  with  a  double 
concave  lens  of  flint  glass  between  them ;  the  intermediate  combination 
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it  occupies  bo  promiDent  a  place  in  the  structure  of  the 
microscope^  but  also  because  the  preceding  discoveries^ 
though  many  years  prior  to  the  eight  recent  improvements 
spoken  of  in  tne  earlier  part  of  this  paper^  are  of  by  far  the 
greatest  importance.  And  now^  before  making  any  further 
remark^  it  will  be  necessary  to  give  some  explanation  of  the 
four  terms  used  to  denote  the  qualities  of  an  object-glass ; 
namely^  Resolution^  Penetration,  Definition,  and  Flatness  of 
field.  Ist.  The  term  Resolution  is  used  to  signify  the  power 
of  an  object-glass  to  show  clearly  the  minute  details  on  the 
surface  of  objects  such  as  dots  or  lines,  and  which  is  effected, 
not  so  much  by  increase  of  magnifying  power,  as  by  increase 
of  light  transmitted  through  the  object-glass  to  the  eye  by 
the  enlargement  of  its  angular  aperture.  2nd.  The  term 
Penetration,  according  to  its  modem  acceptation,  denotes  that 
quality  of  an  object-glass  which  enables  the  observer  to  see  deep 
into  the  structure  of  objects,  not  merely  any  delicate  mark- 
ings on  their  surface,  but  what  is  below  them  as  well,  without 
any  alteration  of  focus;  to  show  with  perfect  distinctness 
such  parts  as  are  in  focus,  and  with  tolerable  clearness  those 
parts  that  are  a  little  out  of  focus  besides.  3rd.  The  term 
Definition  is  used  to  signify  the  capabilities  of  an  object-glass 
for  showing  the  various  details  of  an  object,  especially  its 
boundaries,  with  the  most  perfect  and  exquisite  sharpness. 
4th.  The  expression  marginal  and  central  definition,  in  other 
words.  Flatness  of  field,  is  used  to  denote  the  capacity  of  an 
object-glass  for  showing  the  plane  surface  of  an  object  as 
sharply  defined  at  the  margin  of  the  field  of  view  as  it  is  in 
its  centre.  It  would  be  well  for  a  person  about  to  buy  a 
microscope  to  have  these  four  terms  and  their  definition 
clearly  in  his  mind — at  his  fingers'  ends,  so  to  say ;  because 
it  is  on  the  union  of  the  above  qualities  in  the  highest  degree, 
as  far  as  they  are  consistent  one  with  another,  that  the  good- 
ness of  an  object-glass  mainly  depends.  Anyhow,  I  trust  the 
preceding  explanation  will  help  to  clear  up  the  meaning  of 
the  very  few  remarks  which  I  proceed  now  to  make.  Dr. 
Carpenter  in  his  work  on  the  microscope  observes  that  some 
opticians,  in  their  zeal  to  increase  the  resolving  power  of 
object-glasses  by  the  excessive  enlargement  of  their  angular 
aperture,  unduly  sacrifice  the  still  more  important  qualities 

being  a  doublet  composed  of  a  double  convex  lens  of  crown,  with  a  double 
concaTC  of  flint  glass ;  and  the  front  combination  bein?  another  triplet  com- 
posed of  two  plano-convex  lenses  of  crown,  with  a  plano-concave  lens  of 
flint  between  them.  This  will  explain  the  composition  of  the  shallow  obiect- 
glasses,  the  distance  between  the  different  comoinations  throughout  all  the 
objectives  and  their  size  depending  on  the  amount  of  magnifying  power 
required. 
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of  penetration  and  definition.     Now^  although  this  may  be 
quite  true  in  many  cases^  the  following  instance  may  serve 
to  show  that  the  largest  angle  that  a  medium  object-glass 
can  be  made  to  bear^  may  be  obtained  when  truly  corrected 
without  any  injury  to  the  perfection  of  its  penetrating  and 
defining  qualities.    And  if  this  be  true  with  medium  object- 
glasses^  it  is  still  more  so  with  deep  ones^  in  which  not  pene- 
trating^ but  resolving  power  is  the  principal  requisite.     Mr. 
T.  Ross^  for  example^  has  enlarged  the  angles  of  his  objectives 
altogether  as  much^  and  of  bis  medium  object-glasses  beyond 
those  of  other  opticians ;  and  yet  on  carefully  testing  some 
recent  medium  object-glasses^  by  a  very  eminent  maker^ 
whose  angular  apertures  were  considerably  less  than  his^  I 
found  their    penetration    and    marginal  definition  greatly 
inferior  to  them^  so  that  their  performance  on  opaque  objects 
was   altogether  indifierent;    and  this  conclusion  has  been 
confirmed  by  other  microscopists  of  far  greater  scientific 
knowledge  than  I  possess.    Each  of  our  principal  makers  will 
of  course  always  have  their  special  advocates.     There  will 
always  be  in   the  microscopic  world  Fowellites^  Bossites^ 
Smithites^  Fillischerites.     To  undervalue^  therefore,  in  the 
slightest  degree  the  imdoubted  excellences  in  the  glasses 
manufactured  by  other  opticians,  is  far  from  my  thoughts ;  I 
only  say  that,  as  far  as  the  preceding  experiment  goes,  firom 
the  large  angular  aperture,  and  consequently  great  resolving 
power  which  Mr.  Ross  obtains  throughout  his  object-glasses, 
it  is  only  natural  to  argue  that  their  spherical  and  chromatic 
aberrations  must  be  exquisitely  corrected  to  ensure  along 
with  it  so  great  an  amount  of  penetrating  and  defining  power. 
The  object-glasses  manufactured  by  Messrs.  Smith  and  Beck 
justly  bear  a  high  character  both  for  the  optical  skill  dis- 
played in  them,  and  for  the  great  excellence  of  their  work- 
manship.    Too  high  praise,  again,  can  scarcely  be  accorded  to 
Messrs.  Powell  and  Lealand  for  their  untiring  efibrts  in  pro- 
ducing with  such  success  the  deepest  power  for  resolving  the 
delicate  points  or  lines  of  very  minute  structures,  namely,  their 
^th  and  -^th  objectives,  though  their  sphere  of  usefulness, 
owing  to  their  great  expensiveness  and  extremely  short  focsd 
lengths,  becomes  somewhat  limited;  especially  too,  as  the  angu- 
lar aperture  of  such  glasses  cannot  be  increased  with  advan- 
tage, beyond  that  which  the  -jVth  already  possesses.  It  must  be 
remembered,  moreover,  that  the  principal  work  of  the  micro- 
scope is  efiected  with  low  and  medium  powers.     How  oflen 
do  we  find  ourselves  using,  I  will  not  say  a  ^T^h,  or  -^^th^  or 
V^th  object-glass,  but  even  a  ^th,  compared  with  the  powers 
below  them?     Besides,  the  peculiar  attribute,  after  all,  of  the 
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compound  achromatic  microscope,  which  exalts  it  so  far  above 
the  simple^  is  its  capacityfor  exhibiting  opaque  objects  with  bril- 
liancy and  sharpness.  And  this  is  the  special  province  of  low 
and  medium  object-glasses — opaque  objects,  too,  being  (as  old 
Dr.  (Coring  truly  said)  severer  tests  than  transparent  ones  of 
the  penetration  and  definition  of  these  powers  of  a  microscope. 
When  the  achromatic  object-glass  was  in  its  infancy,  the 
best  test  object  now,  as  then,  of  the  goodness  of  a  deep  ob- 
jective, the  lines  on  the  Podura  scale,  could  be  resolved  by 
transmitted  light  under  a  fine  triplet,  with  a  sharpness  at 
least  approaching  the  modem  one  eighth;  but  what  glass^ 
save  the  achromatic,  was  then  capable  of  showing  the  com- 
monest opaque  objects  satisfactorily?  The  old  compound 
microscope  was  incapable  of  showing  them  with  any  distinct- 
ness, owing  to  the  aberrations  of  its  uncorrected  object- 
glass,  which,  together  with  the  ^e-piece,  broke  up  the  light 
into  red  and  blue  colours,  and  if  these  were  corrected  by 
limiting  the  aperture  of  the  object-glass,  the  light  was  insuf- 
ficient for  any  satisfactory  result.  If,  on  the  other  hand, 
the  simple  microscope  was  employed  even  in  its  best  form  of 
doublet  or  triplet,  though  its  aberrations  were  nearly  got  rid 
of,  and  sufiScient  angular  aperture  was  obtained  to  resolve 
the  ordinary  test  objects,  yet,  as  they  were  not  so  totally 
destroyed  as  to  allow  the  employment  of  an  eye-piece  to 
increase  the  magnifying  power  of  the  object-glass,  the  ampli- 
fication of  the  objeots  submitted  to  it  was  too  trifling  for  any 
practical  purposes.  And  if,  again,  a  deeper  triplet  lens  was 
used  to  raise  the  magnifying  power  to  the  proper  point,  the 
focus  between  the  object  and  object-glass  was  so  short,  that 
no  reflected  light  could  be  interposed  between  them.  So 
that  now,  in  fact,  the  lowest  achromatic  object-glass,  com- 
bined with  the  lowest  eye-piece,  gives  more  excellent 
results  in  the  examination  of  opaque  objects  than  the 
deepest  single  lens  that  could  be  effectually  employed 
upon  them.  And  if  this  be  so  with  the  shallowest  powers, 
it  may  readily  be  anticipated  how  splendid  are  the  achieve- 
ments on  such  objects  of  the  less  shallow  and  medium 
object-glasses.  Thus,  the  recently  adopted  -Jrd  in.  is  a 
charming  power  for  many  opaque  objects,  and  -^^th  in.  even 
for  such  as  are  extremely  minute,  while  the  i  in.,  especially 
that  of  90°  aperture,*  will,  probably,   always  maintain  its 

*  So  xnucli  difference  of  opinion  exists  as  to  the  advantage  of  small  and 
large  angular  apertures,  especially  for  the  purposes  of  scientific  investiga- 
tion, tliat  it  is  with  diffidence  that  I  avow  my  decided  preference  for  hi^ 
apertures,  presupposing,  of  course,  the  most  perfect  corrections  on  the  object- 
glasses  possessing  them.    Presupposing,  tlicn,  these  essential  conditions, 
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ground  as  one  of  the  most  useful  of  glasses;  for  the  same 
reason  that  the  parabolic  reflector  ranks  as  one  of  the 
greatest  inventions  of  the  modern  microscope — the  -J-  in. 
as  being  the  highest  power  that  can  be  used  on  opaque 
objects  with  the  best  results;  the  paraboloid  as  enabling 
us  to  obtain  even  under  a  ^th  in.  objective  the  effect  of  a 
brilliantly  reflected  light.  And  I  am  glad  to  see  that 
Dr.  Carpenter,  in  his  work,  'The  Microscope,'  though  he 
does  not  lay  so  much  stress  on  the  advantage  of  medium 
powers  for  opaque  objects  as  is  here  insisted  on,  nevertheless 
intimates  his  satisfaction  at  the  marked  attention  lately  paid 
by  our  first  opticians  to  the  construction  of  such  glasses 
as  are  capable  of  showing,  in  the  most  perfect  manner,  that 
fascinating  class  of  objects. 

And  with  respect  to  transparent  objects  (not  to  speak  of  the 
advantage  of  the  achromatic  microscope  over  the  simple,  accru- 
ing from  the  luxury  of  a  large  and  welUdefined  field,  causing 
infinitely  less  strain  upon  the  eyes),  the  circumstance  of  obtain- 
ing with  the  medium  glasses  of  the  achromatic  instrument  this 
high  magnifying  power  combined  with  considerable  length 
of  focus  is  so  great  a  convenience  in  the  examination  of 
organised  structures,  and  of  living  actions,  whether  vegetable 
or  animal,  when  covered  with  a  thick  medium  of  glass  or 
water,  that  this  alone  constitutes  a  benefit  almost  as  striking 
as  that  which  is  derived  from  such  glasses  when  employed 
upon  opaque  objects. 

But  it  is  time  now  to  leave  this  part  of  our  subject,  and  say  a 
few  words  to  those  whose  tastes  lead  them  or  means  oblige 
them  to  confine  themselves  to  the  less  expensive  class  of  micro- 

the  utmost  amount  of  light  that  can  be  transmitted  through  an  object-glass, 
by  the  increase  of  its  angular  aperture  is  of  so  much  consequence  for 
exhibiting  the  details  of  objects  in  their  truthfalneta^  that  it  is  difficult  to 
understand  how  so  many  scientiBc  people  should  adhere  thus  pertinaciously 
to  small  angular  apertures.  Put  a  ^-inch  objective  of  hurge,  and  a  ^th  of 
small  angular  aperture,  but  both  equal  in  other  respects,  on  some  trans- 
parent object,  say  one  of  the  common  rotifera :  the  lormer  glass  will  show 
with  wonderful  precision  the  forms  of  its  digestive  system,  which  the 
latter,  thouj^h  a  higher  magnifying  power,  will  only  show  as  comparatively 
confused  with  one  another.  A^n,  put  the  same  glasses  on  the  green 
scales  (as  seen  by  reflected  liffht)  of  the  wing  of  the  uapiiio  Paris  butterfly, 
the  large  aperture  ^-inch  wiU  exhibit  their  lines  and  stria,  as  clearly  and 
sharply  as  a  Jth  glass  would  by  transmitted  light,  with  a  reality  in  fact  that 
the  most  careful  management  of  the  Bull's-eye  condenser,  or  the  mirror  and 
Lieberkuhn  would  in  vain  enable  the  small  aperture  ^^oth  to  equal.  It  is  for 
this  reason,  then,  that  I  prefer  well  correctea  object-glasses  of  large  angular 
aperture,  and  feel  that  the  trouble  of  adjusting  them  and  managing  the 
illumination  as  skilfully  as  may  be,  is  well  bestowed,  if  only  the  result  is 
ensured  at  last  of  seeing  objectsyZnV^/W^y  represented— as  they  ar€  in  short 
— and  not  as  they  are  noL 
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scopes^  as  they  necessarily  form  by  far  the  lai^est  class  of  pur- 
chasers. Those^  then^  who^  for  the  preceding  reasons^  do  not 
aspire  to  the  possession  of  first-class  instruments,  but  such  as 
rank  midway  between  the  most  and  the  least  expensive,  will 
find  all  that  they  can  desire  in  great  variety  at  any  of  our  prin- 
cipal makers,  called  students',  medical  or  educational  micro- 
scopes, and  by  Mr.  Ross,  "  the  bases  of  complete  instru- 
ments/' These  microscopes  are  of  a  v^ry  high  order,  both 
as  regards  the  mechanical  and  the  optical  parts.  They  are 
generally  furnished  with  two  best  object-glasses,  and  all  neces- 
sary apparatus,  at  a  cost  varying  from  £20  to  £40,  And  I 
must  here  beg  to  reiterate  the  advice  already  given  with  respect 
to  first-class  instruments.  It  is  better,  having  secured  the 
object-glasses,  to  purchase  at  once  the  most  complete  mi- 
croscope stand,  with  its  usual  appliances  that  the  highest 
price  here  mentioned  will  procure.  It  is  far  better  than 
having  additions  made  to  it  on  some  future  occasion,  which 
may  necessitate  the  return  of  the  instrument  to  the  maker, 
and  by  far  the  cheapest  plan  in  the  long  run.  For  those, 
again,  who  are  restricted  to  the  least  expensive  form  of 
microscopes,  the  market  now-a-days  is  happily  as  extensive 
and  fruitful  as  it  is  excellent.  I  would  recommend  such 
persons  to  procure  a  catalogue  of  microscopes  from  Messrs. 
Smith  and  Beck,  or  Mr.  Pillischer,  or,  indeed,  any  of 
the  opticians  whose  names  are  given  below,  and  where  they 
will  find  the  description  of  a  class  of  instruments  called  uni- 
versal, or  hospital,  small  students'  or  third-class  educational, 
which  have  useful  mechanical  movements  and  object-glasses 
at  the  moderate  cost  of  from  £5  to  £15, 

I  have  often  thought  how  fortunate  I  should  have  considered 
myself,  when  a  boy,  could  I  have  bought  for  £10  such  a 
microscope  as  Messrs.  Smith  and  Beck,  or  Mr.  Pillischer, 
now  ofier  to  the  public  at  £5.  The  price,  indeed,  of  the 
instrument  by  Mr.  Field,  of  Birmingham,  with  similar 
apparatus  to  the  above,  and  for  the  satisfactory  working  of 
which  I  can  vouch  myself,  is  as  low  as  £3. 

Such  microscopes,  though  with  eye-pieces  and  all  neces- 
sary appliances  to  the  stand,  are,  of  course,  in  their  most 
simple  forms,  and  are  rather  suited  for  instruction  and  amuse- 
ment than  for  scientific  research ;  nor  would  it  be  reasonable 
to  expect  from  them  what  can  only  be  found  in  far  higher- 
priced  instruments.  But  those  which  run  as  high  as  £15 
are  provided  with  the  binocular  arrangement,  fine  and  coarse 
adjustments  to  the  optical  part,  moveable  stage,  parabolic 
reflector,  polariscope,  and  all  necessary  apparatus,  with  such 
object-glasses  as  are  usually  supplied  with  these  instruments ; 
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and  if  the  moveable  stage  can  be  dispensed  with  for  the  ordi- 
nary one^  object-glasses  of  moderate  aperture  are  sold  with  it 
at  the  same  price,  which  are  sufficiently  well  corrected  for 
scientific  investigation.  The  possessor^  therefore^  of  a  first-class 
microscope  can  thus  obtain  a  portable  one^  if  he  pleases^  at  a 
very  trifling  cost,  even  when  fitted  with  the  binocular  body, 
since  all  that  he  requires  is  the  stand, — for  as,  by  a  general 
consent  amongst  the  best  opticians,  the  screws  of  every  modem 
microscope  and  object-glass  are  so  constructed  as  to  fit  each 
other  alike,  he  will  find  his  own  objectives  equally  well  adapted 
both  to  his  large  and  small  instrument. 

Mr.  Thomas  Boss  and  Messrs.  Powell  and  Lealand  have 
justly  earned  the  gratitude  of  the  public  for  their  unceasing 
energy  in  perfecting  the  various  departments  of  microscopic 
art.  But  surely,  with  equal  justice,  those  who  have  done 
their  utmost  to  bring  really  efficient  instruments  within  the 
reach  of  ordinary  purchasers.  Amongst  this  latter  class  of 
opticians  may  be  named  Mr.  Dancer,  of  Manchester ;  Mr. 
King,  of  Bristol ;  Messrs.  Field  and  Farkes,  of  Birmingham ; 
and  Messrs.  Amadio,  Baker,  Crouch,  Highley,  Home,  Ladd, 
Warrington,  and  Wood,  of  London ;  but  especially  Messrs. 
Smith,  Beck,  and  Beck,  who,  descending  from  the  high  ground 
they  occupy  as  the  manufacturers  of  first-class  microscopes, 
have  taken  such  pains  to  effect  this  desirable  object.  Nor  can, 
indeed,  such  an  object  be  too  warmly  promoted;  for  the 
microscope,  owing  to  the  perfection  of  its  present  construction, 
is  becoming  every  day  more  and  more  popular.  It  is  as 
necessary  almost  to  the  surgeon  as  his  surgical  instruments. 
It  is  hourly  enlarging  our  view  of  the  astonishing  products  of 
an  invisible  world,  unmistakeably  revealing  the  Finger  of 
Grod,  and  transforming  the  commonest  things  cast  aside  as 
worthless  by  the  careless  and  unobservant,  into  treasures 
truly  wonderful  and  precious. 

I  must  now  bring  these  remarks  to  a  close ;  and  which 
have  been  written  with  the  sincere  desire  that  those  who  would 
set  up  a  microscope  for  themselves  may  not  fall  into  the  same 
snare  that  I  did  myself,  but  may  reap,  by  a  short  and 
royal  road,  all  the  benefits  from  that  engaging  instrument 
that  it  has  cost  me  many  years  to  acquire. 
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On  Tbichmann's  Blood-crtstals. 
By  William  Hbndey,  Esq. 

Having  an  impression  that  the  nature  of  Teichmann's 
blood-crystals,  supposed  to  be  that  of  pure  hsematine  or  of  the 
colouring  matter  of  blood,  and  hence  termed  hematin-crystals, 
may  not  be  so  generally  understood  as  the  subject  seems  to 
merit ;  believing  also  that  but  very  few  individuals  amongst 
those  whom  their  production  may  chiefly  interest  have 
hitherto  undertaken  manipulations  with  respect  to  them, 
and  the  subject  at  large  possessing  a  general  microscopical 
value,  as  well  as  being  of  some  interest  in  medical  juris- 
prudence, I  have  deemed  it  worth  while  to  awaken  the 
attention  of  your  readers  to  it,  with  the  earnest  hope  of 
inducing  some  to  undertake  enlarged  experiments,  and  of 
eliciting  additional  facts,  which  may  tend  to  still  greater 
utility. 

How  much  it  still  exists  a  desideratum  to  determine  con- 
clusively the  character  of  certain  supposed  blood-stains  can 
only  be  evinced  bv  the  recent  contributions  to  scientific 
journals  and  in  various  other  publications,  mostly  relating  to 
some  modifications  of  the  usual  chemical  measures  applicable 
to  the  question  ('Chemical  News,'  June,  1861)  as  contained 
in  an  article  by  Guibourt,  also  (idem,  November,  1861) 
another  on  the  subject  by  Thomas  D.  Toase,  of  Jamaica, 
who  quotes  Fowne,  Miiller,  and  Taylor ;  but  if  we  refer  on 
the  other  hand  to  KoUiker  (edit.  1860,  p.  526),  and  also  to 
Virchow,  translated  by  P.  Chance  (1860,  p.  145),  we  find 
therein  a  value  put  upon  Teichmann's  crystals  by  these 
authors,  as  also  bv  Briicke  and  others,  perhaps  not  hitherto 
sufficiently  regarded  by  the  leading  authorities  in  our  own 
country. 

Now  I  think,  in  all  justice,  the  subject  is  well  worthy  of 
every  consideration,  for  satisfactory  as  may  be  the  ordinary 
chemical  means  of  determining  the  nature  of  supposed  blood- 
stains or  spots,  as  taught  by  Taylor  and  others,  consisting  in 
steeping,  boiling,  the  application  of  ammonia,  the  production 
of  a  coagulum  or  precipitate,  then  filtering,  drying,  boiling  in 
caustic  potash,  and  the  further  productions  of  solubility  and 
colour,  occasions  still  may  arise  when  in  the  case  of  stains  or 
spots  of  very  minute  size,  or  occurring  under  various  circum- 
stances, the  production  of  Teichmaun's  crystals  might  aftbrd 
the  most  available  and  conclusive  evidence  in  the  matter. 
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My  own  hitherto  limited  experience  would  induce  me  to 
place  as  much  reliance  upou  the  one  method  as  the  other 
(English  as  Continental),  as  regards  ordinary  quantities,  but 
we  have  the  authority  of  Virchow  to  the  purport  that,  "in 
cases  in  which  the  ordinary  chemical  tests  would  necessarily 
fail  on  account  of  the  smallness  of  the  quantity^  we  are  still 
able  to  obtain  hsematine."  Again,  "  These  forms  (crystalline) 
have  proved  of  very  great  importance  in  forensic  medicine  on 
account  of  their  having  been  employed  as  one  of  the  surest 
tests  for  the  examination  of  blood-stains/'  I  myself,  says 
Virchow,  have  been  in  a  position  to  make  experiments  of 
this  sort  in  forensic  cases ;  and  he  further  asserts  that  in  the 
case  of  a  murdered  man,  on  the  sleeve  of  whose  coat  "blood  had 
spurted,  and  where  some  of  the  drops  were  only  a  line  in 
diameter,  he  had  been  able  from  these  minute  specks  to 
produce  innumerable  crystals  of  hsematine — of  course  micro- 
scopical ones/^ 

Now,  it  appears  to  me  that  Virchow  himself  is  unfortu- 
nately rather  loose  in  the  expressions,  "  some  of  the  drops,'' 
I'  from  these  minute  specks,''  &c.,  where  it  is  intended  to 
imply  a  minimum  quantity  of  material  under  manipulation, 
for  a  multiplicity  of  drops,  of  each  a  line  in  diameter,  might 
afford  a  quantity  amply  sufficient  for  comparison.  However, 
I  am  myself  willing  to  suppose  that  a  quantity  of  material 
covering  a  space  not  exceeding  about  -xV^l^  or  ^Vth  of  an 
English  inch  in  length  as  well  as  in  breadth,  may  furnish 
ample  means  of  producing  abundance  of  the  crystals  in  ques- 
tion, as  readily  as  a  number  of  drops  or  even  an  indefinite 
continuous  line  of  blood-deposit. 

Kolliker  likewise  states,  "  the  interest  of  these  crystals  has 
recently  been  greatly  enhanced,  from  their  having  been  used 
by  Biiicke  in  the  diagnosis  of  blood  spots." 

So  far,  therefore,  as  authority  goes,  as  to  the  importance 
of  Teichmann's  crystals,  there  is  nothing  wanting,  yet  there 
are  a  few  matters  to  be  understood  concerning  the  distinc- 
tions necessary  to  be  observed  between  the  crystals  obtained 
from  the  colouring  matter  of  blood,  whether  produced  spon- 
taneously or  artificially,  or  whether  formed  in  or  out  of  the 
body. 

Jones  and  Sieveking  figure  crystals  of  hamatine  as  don- 
gated  rectangular  tablets,  which  vary  very  much  in  size,  and 
are  coloured  more  or  less  deeply  by  red  matter  (edit.  1854, 
p.  91)  such  are  of  pathological  import. 

Ilaematoidine  crystals  are  formed  in  the  body  out  of  hsema- 
tine,  in  the  form  of  oblique  rhombic  columns  or  plates,  some- 
times resembling  uric  acid  crystals,  common  to  apoplectic 
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effusions^  coagula  or  extravasationfi,  thrombi^  &c.,  and  pre- 
senting the  usual  play  of  colours  by  chemical  treatment 
similar  to  the  colouring  matter  of  bile ;  being  also  insoluble 
in  water,  alcohol,  ether,  or  acetic  acid.  (See  Virchow,  p.  145  ; 
Kolliker,  p.  526.) 

H<Bmin  crystals  of  Teichmann^  on  the  other  hand,  are  not 
of  pathological  import,  do  not  occur  spontaneously,  but  are 
produced  artificially  and  out  of  the  body. 

Another  form  of  crystal  is  designated  /uematO'CrystalUne 
of  Lehmann.  These  differ  in  different  classes  of  animals, 
are  very  destructible,  and  readily  perish,  are  found  in  normal 
perfectly  fresh  blood  outside  the  body  only,  are  soluble  in 
acetic  and  nitric  acids,  and  also  in  caustic  alkalies ;  they  are 
red  or  colourless  crystals,  assuming  the  form  of  needles, 
columns  or  plates,  probably  belonging  to  the  rhombic  system, 
but  also  occur  as  tetrahedra,  octohedra  (guinea  pig,  rat, 
mouse),  or  as  hexagonal  plates  (squirrel),  &c. 

It  may  now  be  desirable  to  enter  upon  the  subject  of 
manipulation — recording  the  several  brief  methods  for  the 
production  of  Teichmann^s  crystals,  as  set  forth  by  authors, 
and  furnishing  also  such  details  as  I  have  found  myself  the 
most  advantageous  in  the  course  of  my  own  investigations. 

A  blood-stain  is  treated  with  distilled  water,  and  the 
solution,  to  which  is  added  a  little  common  salt,  is  evaporated 
in  vacuo  over  sulphuric  acid,  then  wetted  with  glacial  acetic 
acid  and  evaporated  on  the  water-bath,  a  few  drops  of  distilled 
water  being  added  to  the  product.  Teichmann's  crystals 
may  thus  be   examined  ('KoUiker,'  1860,  p.  526). 

Again,  the  best  mode  of  proceeding  is  to  mix  dried  blood 
in  as  compact  form  as  possible  with  dry  crystalUzed  powdered 
common  salt,  and  then  to  add  to  this  mixture  glacial  acetic 
acid,  and  evaporate  at  a  boiling  heat ;  this  is  a  reaction  which 
must  be  ranked  among  the  most  certain  and  reliable  ones 
with  which  we  are  acquainted  ('Virchow,^  1860,  p.  146). 

M.  Briicke  directs  to  ^^wash  the  spots  with  cold  distilled 
water  to  the  reddish  solution  obtained,  add  a  solution  of  sea- 
salt,  and  evaporate  to  dryness  in  vacuo  over  a  vessel  con- 
taining sulphuric  acid ;  examine  the  dry  residue  well  by  the 
microscope,  to  verify  whether  it  contains  airy  matter  which 
might  be  mistaken  for  Teichmann^s  crystals ;  then  add  a  little 
glacial  acetic  acid,  evaporate  to  dryness,  moisten  the  residue 
with  water,  when  crystals  of  ha^matine  will  be  formed  if  blood 
exists  in  the  spots.*^ 

One  might  reasonably  suppose,  after  the  above  several 
quotations,  that  nothing  could  remain  to  be  added,  and  yet 
in  experiment  sources  of  failure  may  still  exist.    The  '  Micro- 
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graphical  Dictionary'  fortunately  supplies  the  deficiency^ 
dthough  I  had  myself  accidentally  stumbled  upon  its  recom- 
mendations prior  to  my  consulting  it.  Under  the  head  of 
Hsematoidine,  which  appears  therein  to  embody  the  several 
kinds  of  blood-crystals,  the  author  states,  "  If  recently  dried 
blood  be  treated  with  a  vegetable  acid  (acetic,  oxalic),  and  a 
drop  of  the  solution  be  placed  upon  a  slide  covered  with 
THIN  GLASS,  and  kept  at  a  temperature  of  80°  to  100°,  Pahr., 
the  crystals  may  also  be  obtained,  the  addition  of  water  and 
a  little  alcohol  or  ether  to  the  blood  sometimes  favours  the 
separation  of  the  crystals — their  preservation  is  diffictdt/' 

My  own  experiments  have  been  conducted  thus : — ^A  drop 
or  two  of  fluid  blood,  or  if  dry,  with  an  addition  of  distilled 
water,  may  be  placed  upon  a  slide,  and  a  small  quantity  of 
dried  common  salt  be  mixed  with  it,  and  spread  through  a 
disc  of  about  the  size  of  a  shilling;  lightly  cover  over  to 
protect  from  dust,  and  set  aside  for  a  day  or  two  for  spon- 
taneous evaporation,  then  scrape  off  the  hardened  material 
with  a  knife  edge,  break  up  and  spread  loosely,  moisten  with 
glacial  acetic  acid,  and  apply  a  thin  glass  cover  (square), 
filling  up  with  the  acid  by  means  of  a  glass  rod;  place  now 
upon  the  water-bath  (a  temporary  apparatus,  such  as  two  tea- 
cake  tins  placed  upon  a  tripod  and  heated  with  the  spirit, 
may  suffice),  and  when  dry  apply  in  like  manner  a  few  drops 
of  distilled  water  with  the  glass  rod,  the  cover  not  being 
disturbed;  continue  the  heat  to  dryness,  examine  imder  the 
microscope  both  slide  and  cover,  reversing  that  which  is 
most  approved ;  then  moisten  with  spirits  of  turpentine  or 
chloroform,  and  mount  in  Canada  balsam,  in  which  will  be 
found  an  admirable  medium  of  preservation  notwithstanding 
the  difficulties  asserted  elsewhere.  The  i^ths  objective  will 
constitute  a  power  best  adaj^ted  for  observation,  the  crystals, 
although  deviating  much  m  size,  yet  for  the  most  part 
are  very  characteristic. 

I  have  myself  experimented  several  times  very  successfully 
upon  a  much  less  quantity  than  the  usually  estimated  bulk  of 
a  drop  of  human  blood. 


Digitized  by 


Google 


172 


On  HoM(ECLADiA  in  Fresh  Water.     By  F.  L.  Eulenstein, 

of  Stuttgart. 

The  majority  of  frond-bearing  diatoms^  constituting  the 
Tribe  II  of  Professor  Smith,  the  «/a/t«  involucrattis  of  Kiit- 
zing,  are  marine ;  still  nearly  every  generic  type  of  the  tribe 
is  found  represented  by  a  fresh-water  form,  and  the  cymbelloid 
type  of  frustule  is  even  exclusively  such.  The  fresh-water 
genus,  Frustulia,  Ehr.,  characterised  by  naviculoid  frustules 
in  a  gelatinous  stratum,  may  be  said  to  prepare  the  way  for 
the  higher  marine  forms  with  definite  fronds.  Berkeleyia, 
Drokreia,  and  several  species  of  that  genus,  are  common  on 
the  continent.  The  higher  Schizonemata  are  all  strictly 
marine;  but  CoUetonema  affords  a  good  fresh-water  illus- 
tration on  a  lower  scale,  the  latter  genus  being,  however,  much 
less  known  on  the  continent.  Only  this  spring  I  have  dis- 
covered C,  vulgare,  Thu.,  to  be  pretty  frequent  in  the 
environs  of  Stuttgart,  and  it  may  have  been  often  overlooked 
from  its  uncommon  habitat,  which,  as  far  as  my  experience 
goes,  is  confined  to  deep  mud,  where  it  creeps  below  the  films 
oiPleurorigma  attenuatum,  Pinrmlaria  viridula,  etc.  Another 
species,  C  viridulum,  Br^b.,  has  been  found  in  Silesia  by 
M.  Bleisch,  who  has  accurately  followed  up  its  development. 
At  first  the  frustules  aggregate  into  small  dark-brown  com- 
pact heaps  on  a  soft  gelatinous  stratum.  From  the  latter,  at 
the  points  where'  the  frustules  aggregate,  tubes  are  evolved 
which  penetrate  into  the  mud  like  the  roots  of  a  plant,  and 
thus  a  Colletomcna  results  which  before  any  judge  would  have 
l)ronounced  a  Frustulia.  From  a  series  of  specimens  in  his 
possession,  M.  Bleisch  believes  these  genera  to  pass  into  each 
other  without  a  definite  line  of  demarcation. 

Passing  over  the  genus  Mastigloia,  being  distributed  over 
both  mediums,  there  only  remains  Homcecladia  (with 
llaphdogloea.  Kg.)  possessing  the  nitzschoid  type,  which 
has  not  hitherto  been  observed  in  fresh  water.  From  the 
great  abundance  of  free  Nitzschise  in  almost  every  aquatic 
gathering,  the  absence  of  a  fresh-water  Homoecladia  appeared 
the  more  striking,  and  it  was  with  much  gratification  that  a 
short  time  ago  I  succeeded  in  finding  out  the  coveted  plant. 

On  examining  cushions  of  Gomphonema  curvatum  from  a 
waterfall  in  the  neighbourhood  of  Stuttgart,  I  was  struck  by  the 
appearnce  of  what  seemed  a  CoUetonema  entangled  between 
the  stripes  of  the  Gomphonema.     Having  placed  a  filament  on 
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athiu  cover  in  a  drop  of  distilled  water,  I  submitted  it  to  heat^ 
and  now  readily  observed  undoubted  Nitzsehiae  lying  within 
the  scorched  tube.  At  a  point  where  the  latter  was  ruptured 
some  frustules  had  escaped  and  allowed  the  closest  examina- 
tion^ from  which  I  am  inclined  to  consider  the  new  fresh- 
water form  a  near  ally  to  H,fiifililifarmis,W.  Sm.  j3  minor,  and 
to  pronounce  it  even  a  mere  variety  of  the  latter  species.  The 
frustules  are  somewhat  smaller  and  the  frontview  broader;  their 
arrangement  is  rather  crowded  than  fasciculate,  the  filaments 
observed  were  undivided — characters  either  not  sufficiently 
important,  or  not  sufficiently  established  for  the  present,  to 
warrant  a  separation  on  these  grounds.  A  figure  was  thought 
to  be  unnecessary,  the  more  as  I  shall  take  pleasure  in  present- 
ing the  original  specimen  described  to  the  collection  of  the 
London  Microscopical  Society,  and  I  shall  be  glad  to  com- 
municate a  few  left  to  those  especially  interested.* 

I  may,  with  propriety,  conclude  this  account  with  an  allu- 
sion to  the  fact  that  the  above  instance  of  the  apparent 
occurrence  of  a  marine  species  in  fresh  water  is  not  an  isolated 
one  in  the  class  Algse.  I  only  mention  at  present  another 
diatom,  Nitzschia  dubia,  W.  Sm.,  which  being  indigenous  to 
brackish  water,  seemingly  occurs  in  several  localities  on  the 
continent  in  springs  and  ditches.  As  I  am  preparing,  for 
insertion  in  the  present  publication,  a  full  report  on  such 
cases,  I  shall  be  thankful  to  receive  any  opinions  bearing  on 
the  subject,  from  British  diatomists,  who,  from  their  ready 
access  to  the  seashore,  are  well  enabled  to  form  a  correct 
judgment  on  the  following  practical  question  which  has  often 
occurred  to  me  in  connection  with  the  facts  mentioned,  and 
which  seems  worth  while  discussing  at  a  future  opportunity : 
— "Are  forms  apparently  identical,  but  living  in  opposite 
mediums,  to  be  regarded  as  one  species,  or  does  the  medium 
constitute  the  limit  in  such  cases  ?^' 

*  Tbe  autlior  vill  moreover  be  liappy  to  exchange  rare  Continental 
species  and  deposits  for  Brilisb,  marine,  and  brackwatcr  gatherings,  or 
foreign  deposits. 
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Description  of  two  new  species  of  Cosmabium  (Corda)  of 
Penium  (Br^.)  and  of  Arthrodesmus  (Ehr.).  By 
William  Archer. 

(Read  before  the  Natural  History  Society  of  Dublin.) 

Family  DESMIDIACE^. 

Genus  Cosmarium^  Corda. 

CosMARiiTM  ptgmceum^  mihi^  sp.  nov. 

Specific  characters. — ^Frond  very  minute,  smooth,  seg- 
ments sub-quadrilateral;  end  yiew  8ub«elliptic,  somewhat 
inflated  at  each  side  at  the  centre. 

Locality. — Featherbed  Bog  and  elsewhere  in  pools  in  Dublin 
mountains;  not  very  rare;  on  submerged  plants,  and  in 
Sphagnum  pools,  coating  the  moss. 

Gmeral  description, — Frcmd  very  minute,  smooth,  rather 
broader  than  long ;  constriction  a  minute  linear  acute  notch ; 
segments  in  front  view  rather  more  than  twice  as  broad  as 
long,  subquadrilateral,  outline  sometimes  slightly  irregular, 
en£  straight  or  slightly  curved;  side  view  scarcely  twice  as 
long  as  broad,  constriction  a  triangular  emargination  on  each 
side,  segments  orbicular;  end  view  sub-elliptic,  with  a  gentle 
gradual  central  protuberance  at  each  side,  extremities  sub- 
conical,  rather  abruptiy  rounded.  Zygospore  orbicular, 
smooth  {without  spines),  placed  between  the  shortly  decidu- 
ous empty  parent  fronds. 

Measurements. — Length  of  £rond,  -5^3-0  to  -j^jVo ;  breadth, 
TirW  to  TToVo ;  depth  (thickness),  ^tVo  to  -rroo  of  an  inch. 

PI.  VI,  Figs.  45,  46,  front  view;  47,  side  view;  48,  end 
view  of  frond ;  49,  zygospore. 

Affinities  and  differences. — There  is  no  danger  of  mistaking 
this  for  any  other  species,  except,  perhaps,  C.  tinctum;  but 
from  it,  this  form  is  at  once  distinguished  by  its  subquadri- 
lateral, not  broadly  and  regularly  elliptic,  segments,  and  by 
its  colourless,  not  faintly  reddish,  ceU-wall.  I  have  met  this 
form  for  two  or  three  years,  and  I  consider  it  is  perfectly 
distinct,  nor  is  there  any  other  species  with  which  it  need  be 
contrasted.  There  is  a  slight  variation  as  to  size  within  the 
limits  above  mentioned.  I  might  remark  that  the  general 
contour  of  the  segments  seems  to  me  to  resemble  in  some 
degree  those  of  Cosmarium  biretum  (Br^b.),  and  which  to 
those  acquainted  with  that  species  may  serve  to  help  out  my 
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description;  but  it  would  be  simply  absurd  to  institute  any 
further  comparison  between  them. 

The  orbicular  smooth  zygospore  tvithout  spines  seems  fur- 
ther to  indicate  an  affinity  with  C.  tinctum.  This  latter  I 
have  moreover  found  to  possess  orbicular^  not  quadrate  zygo« 
spores — thus^  perhaps^  pointing  to  an  afi^ty  between  these 
species  more  strongly.  But  the  parent  forms  are  readily  dis* 
tinguished  by  the  characteristics  alluded  to  above;  and  I 
cannot  fancy  the  possibility  of  their  being  confounded.  Thas 
this  distinct  little  species  forms  an  additional  exception  to 
the  generally  pervading  rule^  that  in  this  family  the  deeply 
constricted  short  forms  possess  spinous  zygospores.  But  I 
shall  take  a  future  opportunity  to  draw  attention  to  a  few 
cases  of  exceptional  form  as  regards  the  presence  or  absence 
of  spines  in  the  zygospores  of  the  Desmidiacese. 


Oenus  Arthrodesmus^  Ehr. 
Arthrodesmus  tenuissimits^  mihi^  sp.  nov. 

Specific  characters. — Frond  extremely  minute;  segments 
Bubhexagonal^  opposite  lateral  extremities  acutely  cuspidate^ 
each  upper  angle  furnished  on  each  front  with  a  minute 
acute  mucro^  which  four  in  the  fusiform  end  view  stand  out 
divei^ntiy. 

Locality. — Featherbed  Bog^  in  Sphagnum  pools^  coating 
the  moss. 

General  description. — Frond  very  minute^  smooth^  some« 
what  broader  than  long;  constriction^  a  rounded  or  bluntly 
triangular  sinus ;  segments  in  front  view  about  twice  as  broad 
as  long,  sub-hexagonal,  the  sides  somewhat  concave,  the  oppo- 
site lateral  extremities  projecting  horizontally,  acutely  cuspi- 
date, ends  truncate  or  slightiy  concave,  the  two  upper  angles 
at  each  front  view  furnished  with  a  minute  spine  or  mucroj 
but  which,  in  this  view,  being  turned  rather  towards  the 
observer  than  divergent,  each  appears  as  a  minute  somewhat 
opaque  thickening  at  the  angles;  frond  in  side  view  about 
twice  as  long  as  broad,  oblong ;  constriction,  a  shallow  emar- 
gination,  ends  broa<Uy  rounded,  each  furnished  at  each 
opposite  side  with  a  single  short  acute  divergent  mucro ;  end 
view  broadly  fusiform,  about  twice  as  long  as  broad,  the  body 
bearing  on  each  side,  near  the  acutely  cuspidate  extremities, 
two  short  acute  divergent  mucrones.     Zygospore  imknown. 

Measurements. — Length  of  frond,  -3-gWi  breadth,  ^  a'^-b  > 
at  constriction,  ^Voiri  depth  (thickness),  ^^  of  au  inch. 
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Plate  VI,  fig.  50,  front  view;  51,  side  view  ;  52,  end  view 
of  frond ;  53,  54,  dividing  fronds ;  55,  abnormal  frond. 

Affinities  and  differences, — As  to  the  specific  distinctness 
of  this  minute  form,  there  seems  to  me  not  the  smallest  doubt 
or  difficulty.  There  might,  however,  in  the  opinion  of  some, 
be  a  question  as  to  its  generic  position ;  for  it  seems  possible 
that  the  same  conflicting  views  which  have  been  held  by 
different  observers  as  regards  Arthrodesmus  octocomis  might 
also  be  held  with  respect  to  this  new  form.  Arthrodesmus 
octocomis^  Ehr.,  Hass.,  Br^.,  &c.,  was  at  one  time  placed  in 
the  genus  of  Xanthidium  and  Ehrenberg — Meneghini  and 
Kiitzing  considered  it  a  Micrasterias — Ralfs  looks  upon  it  as 
doubtftilly  aXanthidium — but  whatever  be  the  proper  position 
of  that  species,  there  can  be  little  doubt,  I  think,  but  that  the 
present  form  belongs  to  the  same  genus,  and  I  should  un- 
doubtedly be  disposed  to  consider  that  to  be  Arthrodesmus. 
Indeed,  the  only  question,  as  it  appears  to  me,  is  whether  it 
be  Xanthidium  ix  Arthrodesmus.  Taking  Arthrodesmus  incus 
or  A.  convergens  as  typical  of  the  genus,  there  does,  indeed, 
appear  some  dissimilarity  between  them  and  such  as  A,  bifidus^ 
BinSb.,  A,  octocomis,  and  the  present  form,  but  I  imagine 
the  former  are  more  closely  related  to  certain  Staurastra  than 
are  the  latter  to  Xanthidium.  For  A.  convergens  and  A. 
octocomis  may,  I  imagine,  be  almost  looked  on  as  Staurastra, 
two-sided,  not  three — or  more — sided,  in  end  view — the  first 
having  most  affinity  to  such  forms  as  Staurastrum  Dickiei,  or 
8,  dejectum,  or  S,  brevispina,  the  latter  having  greatest  rela- 
tionship to  S.  glabrum  or  S.  O'Mearii.  Three  or  more  in 
number  of  sides  (or  angles)  in  end  view,  in  Staurastrum,  is 
quite  well  known  not  to  be  of  any  generic  or  even  specific 
value,  therefore  two  only  may  be  of  as  little  import.  But  in 
giving  expression  to  such  a  view,  whatever  might  be  the  dif- 
ference of  opinion  as  to  the  generic  position  in  the  case  of  the 
species  just  mentioned,  there  cannot,  I  should  think,  be  the 
smallest  doubt  as  to  their  specific  distinctness ;  but  that  is 
not  the  question  at  present.  Arthrodesmus  octocomis,  on  the 
other  hand,  seems  to  possess  (especially  through  a  plant  I 
myself  described  as  Xanthidium  Smithii)  considerable  affinity 
to  Xanthidium,  in  which  genus  it  was  hesitatingly  placed  by 
Ralfs.  But  it  differs  therefrom  in  having  its  marginal  spines 
disposed  in  a  single,  not  a  double,  series,  nor  scattered ;  and 
secondly,  and,  as  I  think,  in  a  more  important  circumstance, 
in  its  wanting  the  prominences  occupying  the  centre  of  both 
front  surfaces  of  each  segment  characteristic  of  Xanthidium. 
Again,  Arthrodesmus  Infidus,  Breb.,  cannot  at  all  be  said  to 
be  spinous,  but  its  sub-reniform  quadrangular  segments  are 
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at  each  opposite  lateral  extremity  simply  bicuspidate^  and  it 
could  not,  therefore,  be  placed  in  the  genus  Xanthidium,  of 
which  an  essential  and  marked  character  is  to  be  distinctly 
spinous,  besides  the  central  protuberances.  Nor  could,  as  I 
conceive,  these  two  species  {A.  octocomis  and  A.  bifidus)  be 
placed  otherwise  than  in  the  same  genus,  and  I  should  be  dis- 
posed to  take  them  as  typical  of  Arthrodesmus  rather  than 
those  forms  whose  segments  have  a  single  spine  only  on  each 
side.  Now,  notwithstanding  that  (unlike  A,  octocomis)  my 
new  form  has  its  mucrones  not  arranged  in  a  single  series, 
but,  as  above  described,  possesses  four  at  the  ends  of  the 
segments,  as  seen  in  end  view  convergent  and  equidlstantly 
disposed,  there  is  yet  too  much  generic  similarity  in  front 
view,  combined  with  the  absence  of  the  central  protuberances, 
to  regard  A.  octocomis^  my  new  form,  and  A.  bifidus,  as  be- 
longing otherwise  than  to  the  same  genus,  and  that  genus  not 
Xanthidium,  but  Arthrodesmus — unless,  indeed,  Mr.  Tenner's 
original  suggestion  should  be  carried  out,  and  they  be  made 
into  a  new  genus,  connecting  such  forms  as  A.  incus  and  A. 
convergens,  &c.,  with  Staurastrum;  but  I  am  disposed  to 
imagine,  as  above  indicated,  that  the  forms  in  question  belong 
properly  to  Arthrodesmus,  Ehr.,  whilst  their  allies,  such  as 
A.  incus,  &c.,  are  more  likely  in  reality  two-sided  Staurastra. 

This  species,  like  others  of  this  family,  is  subject  to  an 
abnormal  mode  of  growth,  by  which  the  intervening  new 
portions,  instead  of  becoming  shut  off,  remain  confluent, 
forming,  with  the  old  segments,  but  one  uninterrupted  cavity 
(Fig.  65).  This  irregularity  T  have  myself  noticed  in  many 
species,  and  it  has  been  figured  and  described  by  several 
observers ;  it  is  simply  a  monstrosity.*" 

Supposing  the  question  of  the  genus  determined,  but  quite 
iiTCspective  of  it,  this  new  form  is  quite  distinct  as  a  species, 
and  cannot  be  mistaken  for  any  other.  Its  size  alone  would 
almost  distinguish  it  from  any  other  Desmid ;  for,  notwith- 
standing that  the  measurements  of  Cosmarium  tinctum,  and 
of  the  Cosmarium  I  have  just  described  above  (C.  pygnKBum), 
are  not  much  greater,  the  present  species  probably  enjoys  the 
distinction,  so  far  as  I  am  aware,  of  being  the  very  smallest 

»  See  Mrs.  H.  Thomas,  '  Quart.  Journ.  Mic.  Sci./  Vol.  Ill,  PI.  V,  figs. 
17,  18;  Hofmeisler,  'Bericht  dor  K.Sacbs.  Ges  der  Wissencb.za  Leipzig,* 
1857,  Heft  I ;  Do  Br^bisson,  *  Lisies  des  Desmidi^es  observ^es  en  Basse- 
Normandie,"  tab.  i,  fig.  15 ;  De  Barv,  *  Untersucbungen  uber  die  Fam.  d. 
Ck)njugateii,"  p.  47,  t.  vi,  fig.  53 ;  W.  Arcber,  'Proc.  Nat.  Hist.  Soc.  Dub- 
lin/ vol.  ii,  p.  207,  figs.  10—15  ;  also  '  Nat.  His>t.  Review/  O.  S.,  vol.  vi, 
p.  4C9,  pi.  xxxiii,  figs.  10 --15 ;  and  again,  *Proc.  Nat.  Hist.  Soc.  Dublin/ 
vol.  iii,  p.  37,  pi.  i,  fig.  7 ;  and  '  Nat.  Hist.  Review/  0.  S.,  vol.  vii,  p.  "JHl, 
pi.  xiii,  fig.  7. 
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of  the  free  species  of  the  family^  for  the  concavities  of  the 
form  under  consideration  render  its  actual  bulk  or  volume 
very  appreciably  less.  It  is^  therefore^  considerably  smaller 
than  any  other  Arthrodesmus.  From  Arthrodesmm  bifidus, 
Br^.^  its  straight^  not  curved  and  bicuspidate^  segments  and 
its  four  terminal  mucrones  in  end  view^  abundantly  distinguish 
it.  From  Arthrodesmus  octocomis  it  is  distinguished  by  its 
much  less  elongate  and  less  acute  lateral  extremities^  which 
in  the  latter  are^  as  well  as  the  upper  angles^  prolonged  into 
single  or  double  spines^  all  divergent  in  front  view — ^while  in 
the  new  form  the  four  external  spines  are  well  seen  only  in 
the  edge  views^  and  are  not  in  a  single  series.  From  A. 
octocomis,  var.  fi,  as  well  as  from  Xanthidium  SnUtfUi,  (mihi) 
this  species  is  distinguished  by  its  not  having  a  double  spine  at 
each  angle^  and  from  the  latter  also^  by  the  want  of  the  central 
protuberances.  But^  besides  these  more  tangible  and  promi- 
nent diagnostic  distinctions^  I  need  hardly  remind  those  who 
are  thoroughly  acquainted  with  this  elegant  family  of  Algsd, 
that  each  of  them — these  new  ones  included — ^presents  to  the 
familiarised  a  special  tout  ensemble  of  its  own^  difficulty  per- 
haps^ to  define  in  words^  but^  in  my  mind,  not  the  less  actual, 
constant,  distinctive,  and  characteristic. 

Note. — I  have  in  the  foregoing  made  use  of,  and  shall  for 
thefriture  employ,  the  more  apt  term  '^Zygospore,**  as  sug- 
gested by  Professor  De  Bary  in  his  work  "  Untersuchungen 
tiber  die  Familie  der  Conjugaten,''  in  preference  to  the  seem- 
ingly inappropriate  and  inaccurate  term  "  Sporangium ''  of 
most  other  authors. 


Gentitf— CosMARiUM,  Corda. 
Chsmarium  emguum,  sp.  nov. 

Specific  characters. — ^Frond  very  minute,  smooth,  oblong^ 
.rather  more  than  twice  as  long  as  broad;  segments  sub- 
quadrate  ;  starch  granule  single,  central. 

Xoca/f/y.— Dublin  mountains ;  not  very  rare. 

General  Description. — Frond  very  minute,  smooth;  in  front 
view,  rather  more  than  twice  as  long  as  broad,  constriction 
deep,  linear,  acute ;  segments  in  front  view  very  slightly  longer 
than  broad,  sub-quadrate,  sides  sometimes  very  slightly 
tapering,  angles  somewhat  rounded,  ends  rotundato-truncate, 
with  a  very  gentle,  often  nearly  imperceptible,  minute  central 
depression;  starch  granule  single,  central;  in  side  view  the 
constriction  acute  within,  widening  outwards,  segments  some 
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what  longer  than  broad^  broadly  elliptic^  ends  rounded ;  end 
view  broadly  elliptic;  empty  frond  colourless^  not  punctate. 
Zygospore  unknown. 

Measurements.  —  Length,  -^j^;  breadth,  WW;  depth, 
73W  of  an  inch. 

lig.  82,  front  view ;  fig.  33,  side  view. 

Affinities  and  differences. — ^The  oblong  non-crenate  figure 
and  smooth  surface  of  this  little  form  will  readily  distin- 
guish it  from  every  other  at  all  agreeing  with  it  in  dimen- 
sions, such  as  Cosmarium  Meneghinii ;  its  size  is,  besides^ 
in  every  way  mailer  than  that  of  that  species.  It  is,  indeed, 
amongst  the  largest  species  that  a  similarity  of  figure  is  to  be 
found ;  and  indeed,  as  far  as  concerns  outward  form  alone, 
it  is  difficult  to  define  in  a  diagnosis  the  characters  which 
separate  this  little  species  frt)m  C.  cncumis,  Corda.  In  both 
the  frond  is  oblong  and  smooth,  deeply  constricted ;  the  seg- 
ments subquadrate.  But  the  linear  dimensions  of  this  new 
form  are  some  three  or  four  times  less  than  those  of  the 
latter ;  moreover,  the  former  is  sometimes  more  than  twice 
as  long  as  broad — the  latter  is  less  than  twice  as  long  as 
broad;  and,  leaving  the  dimensions  out  of  view,,  this  cha- 
racter, apparently  slight,  would  help  to  an  identification. 
But  as  concerns  dimensions,  it  would  be  as  little  necessary  to 
compare  Docidium  minutum  with  J),  nodulusum  or  B.  trun- 
eatum,  or  Etmsirum  elegans  with  E.  obUmgum  or  E.  crassum, 
or  Closterium  Comu  with  C.  acerosum,  &c.  This  new  form 
differs,  too,  almost  as  greatly  in  size  from  Cosmarium  quad^ 
ratum,  Bal&,  and  moreover  wants  the  protuberance  at  each 
side  near  the  base  of  each  segment  present  in  that  species. 
Thus,  though  the  agreement  in  figure  of  this  new  form  with 
the  species  referred  to  it  is  considerable,  I  cannot  fancy 
their  being  mistaken.  But,  moreover,  the  endochrome  in 
this  new  form  has  embedded  in  it  in  each  segment  but  one 
central  large  starch-granule.  From  C.  cucurbita,  BrA., 
this  form  is  quite  distinguished  by  its  deep  linear  constric- 
tion and  non-punctate  cell-wall,  besides  dimensions  and 
other  special  points  at  once  recognisable  by  those  acquainted 
with  these  species ;  and,  besides  those  mentioned,  there  are 
none  others  with  which  it  is  in  the  least  necessary  to  be  con- 
trasted. 

Crenus — Pbnium,  Br^b. 

Penium  Mooreanum,  sp.  nov. 

Specific  characters. — Frond  very  minute,  about  one  third 
longer  than  broad,  sides  somewhat  barrel-shaped,  ends  trun- 
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cato-rotund;  no  clear  space  with  moving  granules  at  the 
extremities;  zygospore  quadrangular^  oblongs  compressed, 
angles  mamillate^  extremities  nipple-like. 

Locality. — Featherbed  Bog,  and  near  Lough  Bray,  con- 
jugated. 

General  Description.  —  Frond  very  minute,  about  one 
third  long^  than  broad,  sub-elliptic,  sides  somewhat  barrel- 
shaped,  ends  truncato-rotund ;  endochrome  dense,  a  single 
large  (amylaceous)  granule  in  each  half,  and  showing  two  or 
three  indistinct  longitudinal  ^^  fillets,^'  and  an  instinct,  pale 
central  band;  no  moving  granules  at  the  extremities;  end 
view,  orbicular  or  very  broadly  elliptic;  empty  cell-wall 
colourless,  without  markings.  Zygospore  in  front-view  quad- 
rangular, oblong,  about  10 : 6  longer  than  broad,  compressed, 
margins  somewhat  concave  at  the  centre,  angles  produced, 
mamillate,  nipple-like  at  the  extremities ;  contents  sparing, 
scattered ;  in  side  view  elongate,  often  with  a  slight  con- 
cavity at  each  side,  ends  rounded,  extremities  nipple-like ; 
in  end  view,  ovate,  accuminate,  extremities  nipple-like.  The 
empty  parent-cell-membranes  persistent  at  each  end  of  the 
zygospore.  If,  as  is  mostly  the  case,  the  parent-cells  con- 
jugate in  a  parallel  position,  the  zygospore  possesses  a  regular 
cushion-like  figure,  all  its  angles  lying  in  the  same  plane 
(Fig.  39).  But  if,  during  the  conjugation,  the  parent-cells 
lie  at  right  angles  to  each  other,  there  is  then  a  correspond- 
ing twist  in  the  form  of  the  zygospore,  and  in  this  case  the 
angles  -at  one  of  its  ends  lie  in  a  plane  at  right  angles  to 
those  of  the  other.  Apparently  from  a  similar  cause,  any 
intermediate  degree  of  relationship  in  this  regard  may  thus 
take  place.  Misshapen  or  irregularly  contorted  zygospores 
occasionally,  but  exceptionaUy  occur,  in  which  one  of  the 
comers  may  be  inordinately  drawn  out,  or  the  usual  relative 
proportions  of  length,  breadth,  and  depth  become  partially  or 
locally  interfered  with.  The  mamillate  form  of  the  angles, 
and  their  nipple-like  extremities,  are  maintained,  however, 
in  all  cases  (figs.  39 — 44).  The  conjugating,  as  well  as 
dividing,  cells  are  surrounded  by  a  distinctly  bounded  gela- 
tinous investment,  which  afterwsurds  disappears. 

Measurefnents, — Length,  -raVji  breadth,  tutto^  depth, 
-pyVo  of  an  inch. 

Length  of  zygospore,  -^l^  to  -^;  breadth,  twct. 

PI.  VI,  Fig.  34,  frond  with  endochrome;  35,  dividing 
frond ;  36 — 38,  commencing  conjugation ;  39,  front  view  of 
zygospore;  40,  side  view  of  same;  41,  end  view  of  same; 
42—44,  variously  twisted  zygospores. 

Affinities  and  differences. — I  do  not  doubt  but  there  might 
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be  some  who,  on  looking  at  the  mature  unconjugated  condi- 
tion only  of  this  little  plant,  on  account  of  its  simple  form 
and  minute  size,  would  be  disposed  to  regard  it  merely  as  an 
indescribable  nonentity — perhaps  a  dwindled  or  starved  ex- 
ample of  some  other  form — or,  at  best,  as  only  a  transitional 
or  gradational  variety.  It  is  true  that,  like  many  of  its  im- 
mediate allies,  it  is  only  a  minute,  elliptic,  or,  as  I  have  tried 
to  describe  it,  barrel-shaped  cell;  nevertheless,  the  first 
moment  I  noticed  it,  even  in  its  unconjugated  state,  I 
thought  not  so,  but  felt  that  it  was  indeed  a  new  form,  which 
I  had  never  seen  before. 

It  is  distinctly  a  species  of  Fenium,  Br^b.,  the  structure  of 
its  cell-contents  removing  it  £rom  Cylindrocystis,  Menegh., 
or  Mesotsenium,  Nag., — the  entire  want  of  a  central  con- 
striction separating  it  from  certain  species  of  Cosmarium, 
Corda, — the  same,  as  well  as  the  want  of  a  terminal  notch, 
placing  it  apart  from  Tetmemorus,  Balfs.  I  do  not  believe 
that  it  can  be  mistaken  for  any  other  species  in  the  genus 
Penium,  its  minute  size  alone  readily  distinguishing  it.  Ir- 
respective of  its  minuteness,  there  is  no  other  species  of 
Penium  in  which  the  length  of  the  cell  is  so  short  in  propor- 
tion to  its  width,  all  other  species,  with  the  exception  of  P. 
{Dyiphinctium)  annulatum,  Nag.,  being  several  times  longer 
than  broad,  while  the  species  just  referred  to  is  about  twice 
as  long  as  broad.  And  this  relationship  of  comparative 
length  and  breadth  I  believe  to  be  in  this  family  a  by  no 
means  imimportant  character,  though  undoubtedly  of  so  little 
value  in  others.  Nor  would  I  wish  to  be  understood  that 
here  even  this  character  is  decisive;  but  when  it  is  found 
that  a  pretty  constant  steadiness  of  relative  length  and  breadth 
of  most  species  is  associated  with  other  characters,  it  becomes, 
I  think,  a  useful  and  readily  applied  diagnostic  distinction, 
ancillary  but  subservient  to  other  more  special  ones.  From 
Penium  annulatum,  Nag.,  then,  besides  its  less  comparative 
length,  this  species  is  distinguished  by  its  non-cylindrical 
outline  and  smooth  cell-membrane.  From  P.  Navicular 
Br^b.,  this  species  is  distinguished  by  its  less  comparative 
length,  and  by  its  broadly  elliptic  or  barrel-shaped,  not  navi- 
cular, cells,  and  by  the  want  of  a  terminal  clear  space  with 
moving  granules.  There  is  no  other  Penium  for  which  it 
could  possibly  be  mistaken. 

From  Cosmarium  curium,  Br^b.,  it  is  distinguished  by  its 
shorter  comparative  length,  and  the  entire  want  of  a  con- 
striction, by  its  broadly  elliptic,  not  attenuated,  ovat^  outline, 
and  by  the  "  fillets  *'  of  the  endochrome  being  far  less  de- 
cidedly marked.     From  Cosmarium  cucurbita,  Br^b.,  it  is 
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separated  by  its  much  smaller  size^  by  the  entire  absence  of 
a  constriction^  by  its  elliptic  form^  and  by  its  smooth^  not 
punctate^  cell-membrane. 

From  all  tbese,  and  every  other  member  of  the  family,  it 
is,  moreover,  further  distinguished  by  the  remarkable  form  of 
its  zygospore.  It  is  possible  that  this  may  in  some  measure 
agree  in  nature  with  that  of  Tetmemorus  lavis,  Ralfs ;  but 
even  if  found  isolated,  it  could  not  be  mistaken  for  that  of 
that  species,  differing,  as  it  does,  in  form  and  size  therefrom. 
But,  as  before  stated,  this  plant  is  no  Tetmemorus,  wanting, 
as  it  does,  a  terminal  notch  and  central  constriction.  I  say 
it  is  possible  that  the  quadrate,  or  cruciately-lobed  zygospore 
of  this  species,  may  agree  in  nature  with  that  of  T,  l^evis  ;  but 
although  there  is  in  all  my  specimens  of  the  new  Fenium  a 
tendency  in  the  cell-contents  of  the  zygospore  to  become 
collected  towards  the  middle,  I  have  not  once  noticed  the 
formation  of  an  inner  coat,  as  happens  in  T.  lavis*  Yet  it 
may  have  been  that  my  specimens  were  not  sufficiently 
matured.  We  are  here,  too,  reminded  of  the  zygospore  in 
Closterium  Comu  and  others,  Stauroceras,  Kiitz. ;  but  even  if 
found  isolated,  the  zygospores  never  could  by  possibility  be 
mistaken  the  one  for  the  other.  There  is  the  common  cir- 
cumstance, however,  that  the  parent  cell-membranes  remain 
persistently  attached  to  the  zygospore.  Thus  this  little 
Fenium  possibly  points  out  new  cross  affinities,  to  Tetme- 
morus on  the  one  hand  (although,  as  is  well  known,  in  that 
genus  two  forms  of  zygospore  occur,  as  indeed  this  new  form 
proves  for  the  genus  Fenium),  and  to  certain  species  of  Clo- 
sterium on  the  other. 

It  affords  me  great  pleasure  indeed  to  avail  myself  of  the 
opportunity  to  name  so  distinct  a  species  after  Davjid  Moore, 
Fh.D.,  F.L.S.,  M.R.I.A.,  &c.,  of  the  Glasnevin  Botanic 
Garden,  not  only  as  a  token,  inadequate  though  it  be,  of 
respect  for  that  gentleman^s  high  scientific  attainments  and 
of  my  personal  esteem  for  himself,  but  also  as  commemorative 
of  a  very  a^eeable  little  excursion,  when  we  had  each  the 
pleasm*e  to  be  of  the  party,  on  which  occasion  I  first  gathered 
Penium  Mooreanum, 


On  '^  CoNTEACTiLiTY ''  08  distinguished  from  purely  Vital 
Movements.    By  Lionel  S.  Beale,  M.B.,  F.R.S. 

There  are  probably  few  actions  more  different  than  the 
contraction  of  a  muscle  or  the  vibration  of  cilia,  and  the  move* 
ments  which  occur  in  a  living  Amoeba,  in  a  living  mucus« 


Digitized  by 


Google 


DR.    BEALE^   ON   CONTRACTILITT.  /83 

corpuscle^or  young  epithelial  cell;  but  it  is  generallyconsidered 
that  all  these  tnovements  depend  on  a  property  which  has 
long  been  known  as  contractility.  And  yet  one  would  hardly 
conceive  it  possible  that  even  a  casual  observer,  who  had 
attentively  watched  ciliary  or  muscular  action,  and  the  move- 
ments of  an  Amoeba,  for  example,  would  fail  to  discern  a 
remarkable  difference  in  the  movements  he  observed,  although 
he  might  be  quite  unable  to  define  in  what  essential  points 
the  movements  diflfered.  Not  only  are  there  essential  dif- 
ferences between  these  (at  least^  two  classes  of  movements, 
both  of  which  occur  in  all  the  higher  organisms,  but  I  think 
it  can  be  shown  that  the  matter  which  is  the  seat  of  the 
observed  motion  is  not  of  the  same  nature  in  each  case. 
I  have  endeavoured  to  prove  that  the  so-called  moving  matter 
(sarcode)  of  an  Amoeba  or  of  a  mucus-corpuscle,  white  blood 
or  pus-corpuscle,  corresponds  to,  or  is  homologous  with,  the  so- 
called  "  nucleus,"  and  not  with  contractile  material  of  muscle. 
The  moving  matter  of  the  former  and  the  so-called  "nucleus  " 
of  the  latter  correspond,  and  I  have  termed  this  living  or 
germinal  matter ,  while  the  latter  I  consider  to  be  formed 
matter,  and  therefore  no  longer  the  seat  of  vital  changes. 

In  a  paper  published  in  the  last  number  of  my  "Archives,'' 
I  have  adduced  facts  in  favour  of  the  view  that  masses  of 
germinal  matter  not  only  alter  their  form,  but  move  from 
place  to  place.  The  movements  which  aflfect  the  germinal 
matter  of  muscle  are  of  a  natui*e  essentially  diflferent  from 
the  contraction  of  the  muscular  tissue ;  but  the  movements 
observed  in  all  kinds  of  germinal  matter  are,  I  believe,  the 
same  in  their  essential  nature.  Thus  the  movements  in  the 
Tradescantia,  and  many  vegetable  cells,  the  movements  of 
the  pseudopodia  of  the  Foraminifera,  those  of  the  Amoeba, 
&c.,  are  undoubtedly  of  the  same  nature  as  those  which 
occur  in  the  mucus-  and  pus-corpuscles,  young  epithelial 
cells,  germinal  matter  of  the  '  corpuscles  ^  of  the  cornea,  and 
every  other  kind  of  germinal  matter. 

For  the  sake  of  discussion  it  is  only  necessary  to  take  one 
example  of  the  two  classes  of  movements  which  have  been 
included  under  the  head  of  Contractility,  and  I  will,  there- 
fore, contrast  the  movements  of  the  mucus-corpuscle  and  the 
contraction  of  muscle. 

With  regard  to  the  muscle : — ^When  contraction  occurs  it 
diminislies  in  length,  and  increases  in  width  and  thickness. 
The  matter  of  which  it  is  composed,  for  the  most  part,  moves 
alternately  in  two  directions,  at  right  angles  to  one  another. 
Each  particle  of  contractile  material  retains  the  same  relation 
with  respect  to  neighbouring  particles   during  the  relaxed 
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and  contracted  state.  It  is  impossible  that  a  particle  could 
move  from  its  position  at  one  or  other  end  of  the  muscle,  for 
instance,  and  take  up  a  position  amongst  the  particles  in 
its  central  part.  Shortening  and  elongating^  thinning  and 
thickening,  widening  and  narrowing,  relaxing  and  contract- 
ing, convey  an  idea  of  what  occurs  in  the  contractile  tissue 
of  muscle,  and  each  action  is  a  repetition  of  the  last.  Al- 
though the  actions  may  differ  in  degree,  still  the  changes 
which  occur  in  the  relative  position  of  the  particles  are  the 
same  for  every  action. 

Now  with  reference  to  the  mucus-corpuscle,  no  language 
could  convey  an  idea  of  the  changes  which  take  place  in 
form ;  every  part  of  the  surface  of  a  corpuscle  may  be  seen  to 
change  within  a  few  seconds.  The  material  which  was  in  one 
part  may  move  to  another  part.  Not  only  does  the  position  of 
the  component  particles  alter  with  respect  to  one  another,  but  it 
never  remains  the  same.  There  is  no  alternation  of  movement. 
Were  it  possible  to  take  hundreds  of  photographs,  at  the  brief- 
est intervals,  with  the  utmost  rapidity,  no  two  would  be  exactly 
alike,  nor  would  they  exhibit  different  gradations  of  the  same 
change,  nor  is  it  possible  to  represent  the  movements  with  any 
degree  of  accuracy  by  drawings,  because  the  outline  is  chang- 
ing in  many  parts  at  the  same  moment.  The  varying  stages 
of  contraction  and  relaxation  of  a  muscular  fibre  may  be 
represented  with  great  accuracy,  because  the  changes  occur 
with  regularity,  and  they  are  repeated,  but  it  is  impossible 
to  premise  the  successive  alterations  in  form  of  a  mass  of 
living  matter,  for  it  never  assumes  the  same  form  twice. 

And  now  to  account  for  these  movements, — the  component 
particles  evidently  alter  their  positions  in  a  most  remarkable 
manner.  One  particle  may  move  in  advance  of  another,  or 
round  another.  A  portion  may  move  into  or  out  of  another 
portion.  A  bulging  may  occur  at  one  point  of  the  circum- 
ference, or  at  ten  or  twenty  different  points  at  the  same 
moment.  The  moving  power  evidently  resides  in  every  par- 
ticle, of  a  very  transparent,  invariably  colourless,  and  struc- 
tureless material.  By  the  very  highest  powers,  only  an 
indication  of  minute  spherical  particles  can  be  discerned. 
Because  "  molecules^'  have  been  seen  in  some  of  the  masses  of 
moving  matter,  the  motion  has  been  attributed  to  these. 
It  is  true  the  particles  do  move,  but  the  li\4ng  transparent 
material  in  which  the  molecules  are  placed  moves  firsts  and 
these  flow  into  the  extended  portion.  The  movements  can- 
not, therefore,  be  ordinary  molecular  movements.  It  has  been 
said  that  the  movements  may  result  from  diffusion,  but  what 
diffusion  or  other  movement  with  which  we  are  acquainted 
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at  all  resembles  these  ?  Observers  have  ascribed  them  to  a 
different  density  in  different  parts,  but  who  has  ever  been 
able  to  produce  suck  movements  by  preparing  fluids  of  dif- 
ferent density;  but  further,  these  fluids  of  different  density 
must  make  themselves  and  retain  themselves  of  different 
density.  We  may  certainly  imitate,  to  some  extent,  the 
process  of  contraction  of  muscular  tissue;  but  apart  from 
living  things  nothing  has  ever  been  obtained  which  exhibits 
phenomena  resembling  those  which  are  so  £Euniliar  to  us  in 
the  movements  of  a  common  Amoeba. 

Next  as  to  the  matter  wluch  is  the  seat  of  these  two  classes 
of  movements.  I  have  endeavoured  to  prove  that  every 
elementary  part  consists  of  matter  which  is  living,  and  matter 
which  is  formed,  of  germinal  matter  and  ffyrmed  material. 
Now  the  contractile  tissue  of  muscle  is  formed  material.  It 
is  homologous  with  the  so-called  intercellular  substance  of 
tendon,  cartilage,  the  cornea,  and  other  connective  tissues,  with 
the  outer  part  of  the  epithelial  cell,  with  the  '^  cell-wall ''  of  the 
vegetable  cell,  &c.  The  '^  nucleus  ^^  of  the  muscle  bears  the 
same  relation  to  the  contractile  tissue  as  the  ^^  nucleus ''  of  the 
white  fibrous  tissues  bears  to  that  substance, — that  of  an  qw- 
thelial  cell  to  its  outer  part,  the  primordial  utricle  to  the  cell^ 
wall  of  the  vegetable  cell,  and  the  so-called  mucus-corpuscle 
to  the  mucus  in  which  it  lies,  the  "  pus-corpuscle  '^  to  the 
'Hiquor  puris,''  &;c.     It  is  germinal  matter. 

Now,  every  kind  of  formed  material  was  once  in  the  state 
of  germinal  matter.  Formed  material  in  no  case  produces 
formed  material,  nor  is  formed  material  simply  deposited 
from  the  nutrient  fluids  as  crystalline  matter  is  deposited  from 
its  solution ;  but  formed  material  results  from  changes  occur- 
ring in  germinal  matter.  Muscular  tissue  which  contracts  is 
continuous  with  the  nuclei  or  masses  of  germinal  matter 
of  muscle,  and  was  produced  from  germinal  matter.  This 
germinal  matter  produces  contractile  tissue  just  as  the  ger- 
minal matter  of  tendon  produces  tendon,  that  of  cartilage, 
cartilage,  and  so  on.  Hence  the  mucus-corpuscle,  white 
blood-corpusde.  Amoeba,  &c.,  correspond  to  the  so-called 
'^  nucleus ''  of  a  muscle  only,  not  to  its  formed  material;  and 
any  changes  occurring  in  the  latter  must  needs  be  essentially 
different  from  those  taking  place  in  the  former.  It  is  clear 
that  muscle,  which  is  formed  material,  must  be  formed  before 
it  can  contract ;  but  movements  occur  in  germinal  matter 
from  the  very  moment  of  its  first  production.  The  movements 
of  the  matter  in  the  first  or  germinal  state  are  distinct  fix)m 
the  movements  which  are  incidental  to  its  second  or  formed 
state.     But  let  it  not  be  supposed  that  these  are  the  only 
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differences  that  can  be  demonstrated  between  germinal  matt^ 
and  formed  material. 

The  mass  of  germinal  matter  may  move  firom  place  to 
place.  A  portion  of  muscular  tissue  mores  within  a  given 
spaoe^  but  does  not  move  itself  away  &om  the  position  it 
occupied.  The  muscle*  cannot  extend  a  portion  of  itself 
from  any  part  of  its  surface  to  some  distance  from  the  general 
mass  and  draw  it  back  again^  nor  can  it  detach  a  portion 
from  itself  from  every  part  of  which  protrusions  may  occur 
after  it  has  been  detached.  Again^  if  a  part  of  the  mucus- 
oorpusdes  dies^  that  which  stUl  lives  moves  away  from  the 
altered  portion.  Now^  a  part  of  muscle  which  still  possesses 
contractile  power^  does  not  move  away  from  that  which  has 
ceased  to  contract.  But  the  movements  of  the  mucus-cor- 
puscle and  of  other  forms  of  germinal  matter  form  but  a 
small  part  of  the  characteristics  which  distinguish  it  from 
every  kind  of  formed  material.  It  absorbs  matter^  effects 
its  decomposition^  and  converts  certain  of  its  elements  into 
matter  having  the  same  properties  as  it  possesses  itself. 

Many  observers  in  the  present  day  seem  to  think  that  all 
motion  is  essentially  the  same^  and  argue  that  because 
there  are  reasons  for  thinking  that  muscular  motion^  and 
even  certain  forms  of  nervous  action,  like  heat,  electricity, 
&c.,  are  merely  different  modes  of  primary  motion,  there- 
fore we  must  admit  that  every  kind  of  movement  occurring  in 
living  organisms  is  of  the  same  order.  But  the  vital  actions 
of  living  matter  are  very  different  from  the  phenomena 
Occurring  in  any  kind  of  formed  material.  The  formed 
material  may  be  arranged  so  as  to  form  a  mechanism  which, 
however  elaborate,  may  be  governed  by  the  same  laws  as 
other  mechanisms ;  but  what  of  the  matter  which  produced 
the  formed  mechanism  ?  It  is  this  that  the  physicist  should 
study  before  he  discards  vital  as  distinguished  from  every 
other  force  or  power,  and  assumes  that  life  is  but  another 
form  of  ordinary  force,  heat,  or  motion.  So  far,  the  movement 
of  living  matter ^  the  modifying  power  exerted  by  living  upon 
lifeless  matter, the  converting  and  forming  power  of  living  matter j 
have  utterly  bafBed  all  attempts  at  explanation,  and  the  more 
minutely  the  phenomena,  which  are  open  to  the  observation 
of  all  are  studied,  the  more  marvellous  and  inscrutable  do 
they  appear. 

6r.  Carpenter  has  drawn  attention  to  the  manifest  absurdity 
of  supposing  that  all  the  force  manifested  in  the  ftiUy  formed 
organism  existed  in  the  germ  in  a  concentrated  form,  and 
adopts  the  opinion  that  fresh  organizing  force  is  constantly 
being  supplied  from  without.    Thb  organizing  force  is  in  fact 
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heat.****  Another  writer  goes  tte  length  of  asserting  that 
different  quantities  of  force  are  absorbed  in  the  formation  of 
different  cells.  One  equivalent  of  a  high  form  of  force  cor- 
respnds  to  many  equivalents  of  an  inferior  kind  of  force.  That 
a  smgle  nerve*cell^  in  its  formation^  consumes  an  equivalent 
of  force  which  would  suffice  for  the  production  of  a  large 

Juantity  of  cabbage  I  It  only  remains  for  this  philosopher  to 
emonstrate  the  vast  amount  of  force  set  free  at  the  moment  of 
the  death  of  the  nerve-cell  as  compared  with  that  which  ema- 
nates from  the  cells  of  the  dying  cabbage^  and  his  demonstra- 
tion  will  be  complete; — thus  the  identity^  of  vital  force  with 
heat  and  primary  motion  will  be  established^  and  the  exaefc 
amount  of  force  liberated  by  the  blood-cell^  the  epithelial-« 
oell^  and  the  nerve-cell^  as  they  return  to  undergo  the  retro«^ 
grade  metamorphosis^  will  be  quantitatively  estimated. 

In  these  views  it  will  be  observed  that  the  action  of  tissue 
is  not  sufficiently  distinguished  from  its  production.  Its 
formation  and  construction  are  not  distinguished  from  the 
effects  of  its  destruction.  Doubtless,  in  the  disintegration 
and  chemical  decomjposition  of  the  matter  of  a  nerve*<;ellt 
force  is  set  free^  as  m  other  forms  of  chemical  decomposi- 
tion; but  this  is  not  vital  action  at  all*  It  is  simply  the 
decomposition  of  matter  which  is  already  formed^  and  has 
perhaps  long  ceased  to  live.  What  we  want  to  know  is, 
the  condition  of  the  force  which  is  in  relation  with  the 
tiiatter  of  which  the  living  or  germinal  matter  consists*  The 
action  of  a  muscle,  and  the  formation  of  a  muscle,  are  two 
very  different  processes.  The  consideration  of  the  one  may 
belong  to  physics,  but  the  other  has  nothing  whatever  to  do 
with  physics.  The  life  of  the  muscle  is  not  identical  with  the 
action  of  the  muscle.  The  living  part  of  muscle  can  move, 
but  it  does  not  contract  like  the  muscle.  It  can  produce 
more  muscle,  but  the  contracted  tissue  possesses  no  such 
power.  ' 

The  view  which  I  have  been  led  to  take  upon  this  question  is 
very  easily  expressed  in  a  few  words.  I  think  that  every 
tissue  or  organism  consists  of  matter  that  lives  and  matter 
that  is  formed*  The  first  is  the  seat  of  peculiar  change  9ui 
generis f  which  never  occurs  in  things  inanimate.  The  second 
manifests  phenomena  which  are,  properly  considered,  phy- 
sical and  chemical.  The  movements,  the  decomposing  and 
the  formative,  the  analytical  and  synthetical  power,  of  the 
living  matter,  are  due  to  the  operation  of  a  power  or  force  or 
toergy  which  is  not  to  be  measured  by  the  work  achieved,  nor 

•  On  the  application  of  the  principle  of  "  Conservation  of  Force  to  Phy- 
siology," by  Dr.  Carpenter.— 'Quarterly  Journal  of  Science/  vol.  i,  p.  82. 
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to  be  fchered  or  oonverted  into  dthBrsforms  Of  force.  It  is  a 
power  that  may  'be  transmitted  from  particle  ;to  particle, 
or  Aat  may  cease  its  manifestation  for  ever.  How  it  originated 
we  have  not  the  slightest  knowledge.  We  only  know  that 
now  it  is  always  propagated  from  particle  to  particle/and 
Ibat  it  cannot  be  transferred  to  particles  at  alltstance.  Heat 
18  bot  one  of  the  conditions  undBi'  which  this  wonderful 
power  manifests  itself,  not  the  power  it^lf. 
-  Contractility  is  a.  property  of  mnscle.  Contraction  and 
ehiirticity  are  properties  of  fibrin,  just  as  hardness  is  a  pro- 
perty of  horn,  or  nail,  or  bone,  &c. ;  but  motion,  increase, 
formmtion,  as  maiiifested  in  germinal  matter,  are  transmitted 
from  particles  that  possess  them,  to  particles  of  matter  that 
do  not.  Muscle  does  not  transmit  its  contractile  property  nor 
yellow  elastic  tissue,  its  elasticity,  to  matter  which  is  devoid  of 
Ihese  characteristics.  Hence^  I  distinguish  the  movem^its  of 
geirmiaal  or  Jmn^snatter  from  the  movements  of  muscular 
tissue ;  and,  surely,  I  may  correctly  term  them  viicU  move- 
ments until  some  one  proves  that  similar  movements  occur  in 
flatter  wbidi  is  not  alive. 

CONCLUSIONS. 

1.  The  movements  of  a  mass  of  germinal  or  living  matter^ 
and  muscular  contraction,  are  phenomena  essentially  different. 

2.  The  contractile  material  of  the  muscle  does  not  cor- 
riMpood  to  the  moving  matter  of  a  mucus-corpuscle,  white 
blood<-oorpuscle,  amoeba,  Sic.;  but  the  so-called  nucleus  of 
the  muscle  alone  corresponds  to  this  moving  matter. 

8.  The  movements  in  living  or  germinal  matter  are  vital 
movements,  for  no  movements  like  them  occur  in  any  form 
of  matter  which  is  not  alive,  and  which  has  not  been 
obtained  from  a  living  organism. 

4.  Muscular  and  nervous  action  are  accompanied  by 
chemical  change,  and  correspond  to  a  certain  definite 
amount  of  woirk,  which  may  be  represented  as  heat,  motion, 
&C.J  but  there  is  no  evidence  to  show  that  the  vifal  move- 
ments described,  perform  work,  are  accompanied  by  chemical 
change,  or  can  be  converted  into  any  form  or  mode  of 
ordinary  force. 

It  will  be  noticed,  that  in  this  paper,  I  have  discussed 
simply  the  vital  actions  oi  germinal  or  living  matter^  I  ^ve 
not  spoken  of  the  "  life'^  of  man,  of  an  animal;  or  of  an 
entire  plant.  The  phenomena  of  which  such  "  life^^  is  made 
np,  make  it  very  different  from  the  ''  Ufe"  of  germinal  mSter. 


Digitized  by 


Google 


c. 


TBANSLATION. 


O^  Motile  Phenombna  in  Sponges.  By  N.  Libbe&kuhn. 
(Abstracted  from  'Reichert  and  Du  Bois-Revmond^s 
Archiv.),  1868,p.  717).  _    ., 

The  motile  phenomena  hitherto  observed  in  sponges  are 
connected  with  larger  or  smaller  portions  of  the  extenud  inte- 
gument and  of  the  exhalent  tubules^  or  with  isolated  cells. 
When  the  exhalent  tubules  otSpongilla  contract,  their  walls  be- 
come shortened  and  thickened,  and  the  previously  smooth 
surface  uneven,  from  the  presence  of  the  spherical  contracted 
cells,  whose  outlines  at  the  same  time  are  rendered  very 
distinct,  whilst  they  were  before  invisible,  or,  at  most,  here  fend 
there^  indistinctly  perceptible/  This  contraction  may  proceed 
so  far  as  to  give  the  entire  tubule  the  appearance  of  a  mie^  of 
cells.  The  external  membrane  with  which  the  sponge  is 
covered  exhibits  its  contractile  property  most  clearly  when 
separated  to  some  distance  from  the  substance  of  the  body ;  on 
contracting,  it  either  approaches  nearer,  or  applies  itself  closely 
to,  the  subjacent  parts,  whilst  the  inhalent  orifices  open  ana 
close.  Other  motile  phenomena  are  witnessed  when  a  Spon- 
gilla  with  external  membrane  and  exhalent  canals  is  pro- 
duced from  a  cut-off  portion.  The  fragment  thus  cut  off 
may  be  so  thin  as  to  consist  of  only  a  single  layer  of  reti- 
cular parenchymatous  fibres.  The  interstitial  rounded,  oval, 
or  irregular  spaces,  under  these  circumstances,  become  for 
the  most  part  closed,  owing  to  the  gradual  increase  in  breadth 
o(  the  trabeculse ;  or  cavities  may  be  left  when  their  mem- 
branes are  stretched  over  them  only  from  the  upper  and 
under  sides  of  the  trabeculae,  which  enclose  a  space  between 
them,  and  may  become  portions  of  the  outer  membrane, 
with  exhalent  canals.  It  cannot  be  determined  with  cer- 
tainty to  what  extent  this  change  of  form  is  connected 
with  any  multiplication  of  cells.  Lastly,  movements  ia  the 
individual  cells  have  been  noticed,  the  globular  cells  having 
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been  described  as  assuming  a  stellate  figure^  the  stellate  ones 
in  turn  becoming  globular^  but  also  this  without  any  loco- 
motion. This  phenomenon  occurs^  not  only  in  the  cells  of 
the  uninjured  substance^  but  also  in  those  which  have  been 
detached.  But  locomotion  has  not  as  yet  been  described^  and 
it  is  to  this  point  that  the  following  observations  relate. 

In  all  specimens  of  Sponffilla,  whether  developed  from  ova 
or  from  gemmules^  or  from  separated  portions^  the  most 
varied  arrangement  of  the  parenchymatous  tissues  may  be 
seen^  whilst  the  siliceous  skeleton  in  the  different  species 
retains  the  same  characteristic  form.  When  the  external 
membrane  is  quite  transparent^  we  may  observe^  in  many 
instances^  a  cavernous  structure^  consisting  of  more  or  less 
completely  dosed  cavities^  of  irregular  form^  and  of  which  the 
superficial  ones  are  bounded  by  the  external  membrane^  and 
admit  the  water  which  flows  in  through  the  inhalent  orifices. 
Occasionally^  however,  they  are  not  furnished  with  these 
external  orifices,  but  have  others  communicating  with  the 
exhalent  canals.  Instead  of  these  cavities,  wider  canals 
may  also  be  seen,  ramifying  over  a  large  portion  of  the 
sponge,  and  which  open  directly  into  the  exhalent  passages ; 
in  this  way  a  considerable  extent  of  the  external  membranes 
may  be  unfurnished  with  inhalent  orifices.  In  other  cases, 
however,  these  orifices  exist  over  almost  the  entire  surface 
of  the  sponge,  and  usually  lead  directly  into  a  large  cavity 
belonging  to  the  inhalent  system.  The  irregular  septa,  by 
which  these  cavities  are  bounded,  contain  in  their  walls  the 
ciliary  apparatus.  All  these  carities,  whether  belonging  to 
the  in-  or  exhalent  system,  may  be  traversed  by  parenchy- 
jQoatous  trabecute  of  the  most  various  thickness,  and  similar 
trabeculae  may  sometimes  even  be  seen  crossing  the  exha- 
lent canals.  These  trabeculse  are  sometimes  very  closely 
approximated,  and,  at  the  same  time,  are  so  broad  and  thin, 
that  an  observer  might  suppose  that  he  was  looking  at  a 
portion  of  the  outer  membrane  with  inhalent  orifices. 

In  other  instances  no  membraniform  septa  of  this  kind 
are  to  be  seen ;  but,  instead  of  them,  nearly  the  whole  body 
is  pervaded  by  slenderer  or  thicker  trabeculse,  which  are  con- 
nected at  numerous  points  with  the  external  membrane, 
and  are  continued  beneath  it  to  great  lengths.  They  exhibit 
a  great  variety  of  aspect ;  sometimes  no  indication  whatever 
of  a  cellular  structure  is  apparent  in  them,  and  they  appear 
to  be  bounded  by  a  smooth,  transparent  fine  contour,  whilst 
in  the  interior  may  be  seen  numerous  strongly  refracting 
granules,  more  or  less  closely  crowded  together.  In  the 
finest  of  these  filaments,  even  when  viewed  by  a  stronger 
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magnifying  power^  even  these  granules  cannot  be  perceiyed. 
Within  the  thicker  trabecnlse  are  placed  the  ciliat^  organs^ 
which^  like  the  trabeculffi  themselves^  are  also  situated  imme* 
diately  beneath  the  external  membrane^  and  in  contact 
with  it. 

In  other  cases  the  trabecule  have  a  totally  different  aspect^ 
becoming  moniliform  or  beaded^  the  constituent  cells  cf 
which  they  are  composed  being  distinctly  defined.  More* 
over,  several  rows  of  cells  of  this  kind  may  be  seen  in 
contact,  and  the  cells  in  such  close  contiguity  that  the 
whole  appears  like  an  epithelium  detached  from  its  sub^ 
stratum.  At  the  same  time  the  cells  may  be  globular  or 
depressed,  and  may  assume  a  stellate  or  polyhedral  shape.  In 
other  cases,  again,  they  are  separated  by  a  transparent 
substance,  so  that  the  whole  filament  appears  even  on  the 
surface,  globular  or  irregular  masses  being  seen  only  in  the 
interior,  and  which  are  also  surrounded  by  a  transparent 
substance.  In  these  granular  masses  may  fr^uently  be 
observed  nuclei^  with  nucleoli,  which,  in  any  case,  belong  to 
the  oell-contents,  whilst  the  transparent  substance  may  be 
referred  both  to  this  as  well  as  to  the  membrane. 

All  the  above-described  conditions  of  the  parenchyma  may 
be  witnessed  in  succession  in  one  and  the  same  specimen  of 
SpongUlay  and  this  even  within  so  short  a  time  that  they  must 
be  regarded  as  motile  phenomefia.  The  observation  may  be 
very  readily  made  under  a  low  power  in  a  suitable  specimen, 
placed  in  a  watch-glass  filled  with  water.  In  this  way  the 
author  observed  the  smooth,  homogeneous  septa  become  thick 
trabeculse,  which  presented  a  cellular  structure  and  assumed 
the  moniliform  appearance.  He  also  noticed  how  two  fila- 
ments in  contact  with  the  external  membrane,  and  each 
consisting  of  a  single  series  of  cells,  and  separated  from  each 
other  by  more  than  the  diameter  of  a  cell,  became  so  con- 
joined as  to  constitute  an  apparently  homogeneous  septum. 
Within  the  space  of  half  an  hour  this  process  extended 
over  a  great  part  of  the  sponge ;  whilst,  again,  in  other 
places  smooth  fibres  became  moniliform.  At  the  same  time 
cavities,  having  a  diameter  equal  to  the  length  of  a  spicule, 
closed  up,  new  ones  making  their  appearance  at  other  points, 
and  visibly  enlarging  whilst  the  observation  was  going  on. 
Sometimes  two  cavities,  separated  from  each  other  by  a  deli- 
cate septum,  coalesced  into  a  single  one,  by  the  enlargement 
of  one  of  them,  whilst  the  filaments  became  slenderer 
and  slenderer,  and  ultimately  united  with  the  walls  of  the 
other  cavity,  which  was  all  the  while  diminishing  in  size. 
In  another  instance  the  inhalent  orifices  of  the  outer  mem^ 
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braue  enlarged  iu  such  a  manner  and  to  sack  a  de^ee  that 
at  la^t  nothing  but  a  network  of  filaments  remained,  exactly 
like  that  constituting  the  internal  parenchyma,  with  which,  in 
the  course  of  the  day>  it  became  so  united  that  the  whole  struc- 
ture completely  lost  the  usual  appearance  of  a  sponge,  since 
even  the  exhalent  ^anal  had  disappeared.  In  tins  condition 
the  sponge  resembled  a  gigantic  Khizopod  lodged  in  a  siliceous 
skeleton.  Even  with  the  naked  eye  the  stronger  filaments 
mig^t  be  seen,  constituting  a  network  of  whitish  filaments 
within  the  skeleton^  These,  however,  did  not  long  retain 
their  form,  but  beciune  thicker  or  slenderer  in  the  most 
various  degrees ;  but  so  slowly,  nevertheless,  that  the  change 
Gould  not  be  directly  witnessed,  though  its  reality  could  be 
concluded  upon  from  the  alteration  in  form.  In  the  interior 
<^  some  of  the  trabecule  were  enclosed  large  balls  of  detritus, 
but  whence  derived  could  not  usually  be  detamined ;  in  only 
a  few  cases  could  the  author  recognise  in  them  traces  of 
decomposed  cells  of  Al^a.  The  cells  of  the  outer  membrane 
frecisdy  resemble  those  of  the  internal  parenchyma;  in  the 
state  of  contraction  above  described  they  coalesce  as  readily 
with  the  latter  as  those  do  with  each  other.  It  appears,  even 
in  Spongillae  which  have  originated  in  detached  portions,  that 
the  external  membrane  may  be  formed  in  a  few  hours  from 
the  cells  of  any  part  of  the  tissue.  Nor  are  the  inhalent 
orifices  by  any  means  characteristic  of  the  outer  membrane, 
since  orifices  of  exactly  the  same  kind  may  be  observed  in 
the  internal  membraniform  septa.  Besides  this,  in  the  so- 
teimed  process  of  '^conjugation'^  the  cells  of  the  outer 
membrane  unite,  not  only  with  the  same  cells  of  the  other 
individual,  but  equally  well  with  those  of  the  rest  of  the 
parenchyma. 

Very  remarkable  are  the  changes  of  place  witnessed  in 
the  individual  cells  iu  the  transparent  exhalent  passages. 
The  latter,  especially  in  their  deeper  parts,  frequently  consist 
of  several  layers  of  cells ;  the  outermost  of  these  layers  is  a 
continuation  of  the  outer  membrane  of  the  sponge,  whilst  the 
inner  ones  are  continuous  with  the  rest  of  the  parenchymatous 
tissue.  These  cells  may  occasionally  be  seen,  whilst  under- 
going a  continual  change  of  form,  to  move  slowly  upwards 
and  downwards.  Sometimes,  also,  an  individual  cell  may  be 
seen  to  penetrate  between  two  which  retain  their  position, 
and  afterwards  follow  the  other,  whilst  the  form  of  the  canal 
retains  its  general  form  unaltered.  In  some  points  of  the  outer 
membrane  globular  or  conical  protrusions  not  unfrequently 
arise,  which  acquire  the  diameter  and  length  of  exhalent 
tubes,  and  which  may  become  annularly  constricted,  and 
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contract  just  Uke  the  latter^  but  without  e^&t  KMlm^iM^  any 
opening.  In  a  similar  way^  in  detached  portiom  at  ijpoMim 
several  exhalent  tubes  are  occasionally  fomed.  Both  in 
these  protrusions  as  well  as  in  other  parts  a!  tfa  ottter  mem- 
brane  vacuoles  of  the  size  of  a  ceU-nudeus,  er  even  larger^ 
may^  not  unfrequently^  be  seen  to  arise^  which  pngeot  amve 
the  surface^  like  the  cos^ractiie  receptacles  m  AtHntifkirjti 
Eichhomii. 

The  remainder  of  the  paper  relates  more  eapeoiaUy  t»  tlM 
multiplication  of  sponges  l^  scission ;  but  we  aie  unable  to 
perceive  that  it  contains  anything  luovel  of  Jtpqrhinoe  on 
that  subject. 
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The  Utilization  of  Minute  Life;  being  Practical  Studies  on 
Insects,  Crustacea,  Mollusca,  Worms,  Polypes,  Infusoria, 
and  Sponges.  By  Dr.  T.  L.  Phipson,  F.C.S.  London, 
Oroombridge  and  Sons. 

Wb  cannot  give  a  better  idea  of  the  scope  and  intention  of 
this  work  than  is  conveyed  in  the  author's  preface : 

"Zoology  and  Botany  have  been  looked  upon  as  constituting  less 
practical  branches  of  Science  than  Chemistry  or  Astronomy,  for  instance. 
The  zoological  works  placed  in  the  hands  of  students  are  necessarily  so 
full  of  anatomical  detiuls,  details  of  classification,  and  obseryations  upon 
the  habits  and  instincts  of  animals,  that  very  little  space  has  (or  could 
have)  been  afforded  to  notice  th&  wonderful  manner  in  which  certain 
animals  contribute  directly  to  the  welfare  of  mankind,  and  the  methods  by 
which  they  may  be  cultivated. 

**  This  remark  is  especially  applicable  to  the  lower  classes  of  animals, 
to  the  Inveriehrata^^  and  to  these  I  haye  devoted  the  following  pages. 
Their  investigation  in  a  practical  point  of  view  has  led,  and  will  still  lead, 
to  very  profitable  and  interesting  results.  It  has  been  rendered  more 
interesting  of  late  ^ears  by  numerous  experiments,  having  for  object 
the  culture  and  artificial  propagation  of  several  of  the  more  valuable 
species. 

"It  is  not  sufficient  to  know  that  such  an  insect  or  such  a  polype  is 
utilized  for  oertain  purposes  in  the  Arts  and  Manufactures;  we  must 
acquire  at  the  same  time  a  correct  idea  of  the  animal  itself,  and  the 
position  it  occupies  in  the  animal  kingdom ;  moreover,  we  must  ascertain 
by  experiiB«Bt  whether  any  species  already  valuable  in  its  natural  state 
cannot  be  rendered  more  so — cannot  be  submitted  to  culture^  Bndpropa* 
gated  more  extensively  by  artificial  means,  and  thereby  increase  the 
benefits  we  derive  from  it. 

'*  To  exhibit  the  actual  state  of  this  interesting  question  is  the  task  I 
have  imposed  upon  myself  in  the  present  work,  which  embraces  the 
practical  history  of  a  great  number  of  animals,  and  from  which  I  find  it 
impossible  to  exclude  even  the  microscopic  Infusoria. 

"  When  opportunity  has  been  afforded  I  have  mentioned  a  few  pecu- 
liarities observable  in  several  species,  for  it  has  been  my  endeavour  to 
render  the  following  pages  interesting  to  the  general  student,  as  well  as 
to  the  practical  zoologist.'* 

The  idea  is  not  a  bad  one,  and  Dr.  Phipson  appears  to  hiive 
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carried  it  out  with  oonsiderable  care  and  success.  It  sounds 
at  first  strange  to  hear  grubs^  insects,  animalculse,  kc.,  spoken 
of  as  ^'  domestic  animals/'    ^'  But/*  says  the  author — 

*'But  do  we  not  rear  our  tUkworms  with  aa  much  care  as  our  *heep  or 
our  cows  f  Do  we  not  construct  houses  for  our  heeg,  cochineaU,  tuails^ 
oysters,  &c.,  as  we  do  for  our  rabbits^  o^r  chickens,  or  our  horses  f  Are 
not  large  fortunes  realised  bj  the  cultivation  of  a  worm  such  aa  tha 
leechy  or  a  grub  such  as  the  sUkuHnjn,  aa  readily  as  by  the  aid  of  the 
camel  of  the  desert  or  the  Indian  elephant  f  Have  we  not  seen  a  thimble- 
ful of  some  new  insect  or  its  tfws  fetch  as  high  a  price  in  Uie  market  aa 
the  choicest  Cochin-China  fowff 

"It  is  too  true  that  these  inferior  b^ngs  are  comparatively  new  to  us 
in  this  light.  But  their  study  affords  far  greater  interest,  and,  in  many 
cases,  undoubtedly  more  profit,  than  that  of  superior  animals. 

"Imaffine  a  man  in  difficult  circumstances  endeavouring  to  gidn  a 
livelihood  by  rearing  some  new  variety  of  dog,  cow,  horse,  ass,  or  pig.  He 
would  have  greater  chance  of  success  were  he  to  extract  some  new 
colouring  matter  f^om  the  insect  world,  or  discover  a  means  of  doubling 
the  produce  of  the  bee  or  the  silkworm,  or  a  method  by  which  sponges 
and  corals  might  be  cultivated  with  as  much  ease  aa  a  letiuee  or  a 
cauliflower, 

"Mv  endeavour  in  this  volume  is  to  treat  of  inferior  animals  useful  to 
man,  from  insects  downwards  to  in/ktsoria  and  sponges,  I  leave  it  to 
others  to  write  the  useful  novelties  that  may  concern  quadrupeds^  hirds^ 
reptiles,  trndjlshes,    Mv  observations  treat  of  Invertebraia  onlv. 

'*  Our  readers  have  aoubtless  heard  of  a  new  species  of  culture  which 
has  lately  taken  a  very  extensive  development.  It  is  called  pisciculture^ 
or  the  breeding  of  fish,  in  which  many  eminent  naturalists  have  met  with 
astonishing  success.  Their  secret  was,  however,  known  long  ago  to  the 
Chinese.  When  a  Chinaman  wished  to  stodc  a  pool  with  fish,  he  repaired 
to  soma  stream  where  the  latter  were  known  to  abound,  and  placed  in  it 
bundles  of  straw,  which  were  soon  covered  with  spawn.  After  a  certain 
time  the  straw  was  withdrawn  and  placed  in  his  pool,  where  the  e^ 
were  hatched,  and  the  young  fish  soon  became  large  enough  to  satufy 
their  master's  appetite. 

<*The  writings  of  Coite,  Millet,  G^hin,  Milne^Edwards,  De  Quatra- 
fliiges,  Remy,  and  others,  have  not  only  taught  us  how  to  stock  our 
streams  with  magnificent  salmon,  trout,  grayling,  &c.,  but  lead  us  to 
expect  that  there  will  soon  exist  as  many  difierent  varieties  of  trout^ 
salmon,  perch,  tench,  &c,  as  we  have  actually  of  dogs  or  horses.  For 
certain  closely  allied  species  have  been  crossed  so  as  to  produce  new 
varieties  or  races  of  fish  never  before  seen. 

"Simile  experiments  are  bein|p  made  with  inferior  animals.  The 
attention  of  phuosophers  and  practical  men  is  now  directed  to  the  latter. 
"VVe  speidc  now  of  the  amelioration  of  some  insect  species,  of  the  cultiva- 
tion of  a  mollusc  or  a  polype.  We  begin  to  see  now  we  can  profit  by 
ii^soria  or  some  other  animalculss.'' 

He  might  also  have  adverted  to  the  cultivation  of  the 
oyster,  which,  when  fiilly  carried  out,  promises,  according  to 
Mr.  Buckland,  to  render  a  single  breeding  oyster  a  sufficient 
legacy  for  a  man  to  leave  to  his  family. 

The  classes  of  animals  more  especially  considered  by 
Dr.  Phipson  as  objects  of  cultivation,  or,  as  he  terms  it  of 
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domestication,  are-7-l.  Silk-producing  insects — ^treated  of  in 
Chapter  II.  Many  curious  and  interesting  facts  concerning 
this  useful  class  of  insects  will  here  be  found ;  and  amongst 
these  one  which  strongly  exemplifies  the  enormous  voracity 
and  capability  of  assimilation  and  consequent  rapid  growth 
to  which  animal  organisms  may  attain,  and  which  may  be 
nearly  said  to  equal  what  is  witnessed  among  some  of  the 
fungi,  whose  growth  can  almost  be  seen  : 

"  The  larvfe  born  from  one  ounce  of  eggs  require  during  their  first  aee, 
which  lasts  five  days,  about  7  lbs.  weight  of  mulberry  leaves.  After  tne 
first  moulting,  and  during  the  second  a^e,  which  lasts  only  four  days,  they 
require  21  Hm^.  of  leaf.  During  the  third  staffe,  which  lasts  a  week,  they 
devour  TlVIbs.  of  mulberrv  leaf;  in  the  fourth  stage  (abo  a  week), 
210n9». ;  and  during  the  fiilh  Btake,  from  1200  to  1300 lbs.  of  leaf.  On 
the' sixth  day  of  thb  last  period,  they  devour  as  much  as  200  lbs.  weight 
6f  leaf,  with  a  noise  resembling  the  fall  of  a  heavy  shower  of  rain.  On 
the  tenth  daj  they  cease  eating,  and  are  about  to  undergo  their  first 
metamorphosis." 

Another  curious  and  important  circumstance  here  noticed 
is  the  apparent  success  that  has  attended  the  endeavours 
to  improve  the  breed  of  the  common  silkworm  {Bombyx  mori) 
by  M.  Andr^  Jean,  of  Neuilly.  This  gentleman  has  proceeded 
upon  the  principle  of  selection  so  extensively  adopted  in  the 
breeding  of  other  animals  of  larger  growth.  And  he  has  thus 
been  very  successful  in  creating  a  valuable  race  of  silkwormt^ 
simply  by  causing  the  largest  and  finest  male  and  female 
moths  to  breed  together.  The  larvse  developed  from  these 
eggs  are  of  very  large  size  when  compared  with  the  common 
silkworm. 

He  next  speaks  of  colour-producing  insects — of  insects  pro- 
ducing wax,  resin,  honey,  manna,  &c.  With  reference  to  the 
latter  substance^  or  rather  to  the  various  substances  included 
under  the  term,  although  he  mentions  the  production  of  an 
edible  manna  from  the  Eucalyptus  resinifera,  he  omits  to  notice 
that  it  is,  in  fact,  the  produce  of  an  insect ;  of  which  an  account 
will  be  found  in  the  fifth  volumeof  this  Jouma],undertheheadof 
''  Laap  or  Lerp.^^  The  substance  so  termed  is  one  higlily  worthy 
of  the  attention  of  chemists,  more  especially  as  it  seems  to  afford 
an  instance  of  the  occurrence  of  a  substance  similar  to  that  of 
which  stai'ch-grains  are  composed,  but  which  is  amorphous, 
and  produced,  as  it  would  appear,  in  a  semifluid  form  by  an 
insect  which  spins  it  into  a  beautiful .  conical  habitation, 
presenting,  under  the  microscope,  very  much  the  appearance  of 
a  Chantilly  basket  composed  of  spun  sugar. 

Then  we  have  an  account  of  insects  employed  in  medicine, 
food,  &c.  Amongst  the  latter  are  some  which,  in  &ny  case, 
show  to  what  extremities  necessity  will  compel  mankind. 
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Not  to  mention  locusts,  which  are  doubtless  good  and  palat- 
able food,  what  can  be  said  of  the  natives  of  New  Caleaonia, 
who  devour  roasted  spiders  about,  an  inch  long;  or  of  the 
Indian  children  mentioned  by  Humboldt,  who  delight  in 
centipedes  eighteen  inches  long;  or  of  the  Mexicans,  who 
consume  in  large  quantities  an  aliment  composed  wholly  of 
the  eggs  of  a  Noionecta^  &c.  &c. 

We  have  no  space  to  notice  the  chapters  on  the  Crustacea 
and  Mollusca,  Connected  with  the  latter  will  be  found  some 
interesting  observations  on  the  Tyrian  purple,  which,  however, 
would  have  been  perhi^  of  more  importance  in  an  economical 
point  of  view  before  the  introduction  of  the  beautiful  aniline 
colours.  The  chapter  devoted  to  '^  Infusoria  and  other  Ani- 
malculse''  will  be  found  to  contain  much  matter  highly 
interesting  to  microscopists. 

"  The  andqaariaD,  in  bringing  the  microsome  to  bear  in  hit  rof^arohes, 
and  by  the  aisoovery  of  tneie  siliceous  shdla  of  Inf\uoria  in  various 
ancient  articles  of  pottery,  and  the  remains  of  similar  species  in  the  clay 
of  the  vicinity  in  which  they  occur,  has  proved  that  these  vases  were 
made  upon  the  spot,  and  not  imported  from  the  higher  civilised  nations 
of  that  day,  as  had  been  previously  supposed.  In  like  manner  thieves 
have  been  tracked  and  robberies  discovered  by  means  of  the  fossil 
Infusoria  adhering  to  the  boots  of  the  suspected  persons,  though  the 
latter  had  travefled  many  miles  from  the  spot  where  the  act  was 
committed." 

And  again — 

"In  the  lakes  of  Sweden  there  are  vast  lavers  of  iron  oxide  almost 
exclusively  built  up  by  animalcules.  This  kind  of  iron-stone  is  called 
lake-ore.  In  winter  the  Swedish  peasant,  who  has  but  little  to  do  in 
that  season,  makes  holes  in  the  ice  of  lake,  and  with  a  long  pole  brings  up 
mud,  &c.,  until  he  comes  uoon  an  iron  bank.  A  kind  of  sieve  is  then  let 
down  to  extract  the  ore.  One  man  can  raise  in  this  manner  about  one 
ton  per  diem. 

*' Besides  the  excellent  polishing  material  furnished  by  these  infusorial 
debits,  Liebig  has  recently  drawn  attention  to  another  application  of 
which  they  are  susceptible.  His  observations  were  made  upon  an  infusorial 
deposit  which  constitutes  the  under  soil  of  the  commons  or  plains  of 
Lunebourg,  in  Germany;  and  he  has  shown  that  these  microscopic 
remains,  as  well  as  those  taken  from  several  other  localities,  can  be  very 
easily  converted  into  silicate  of  potash  or  silicate  of  soaa^  sometimes 
known  as  ' soluble  glass' *' 

The  work  concludes  with  a  short  account  of  sponges* 
It  will  be  seen,  from  the  length  of  this  notice,  that  we  regard 
Dr.  Phipson's  work  as  one  well  deserving  of  attention,  an4 
containing,  if  not  novel,  at  any  rate  useful  and  interesting 
information. 
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OmiptctUB  Cfriticut,  Diatomacearwn  Damcarum.     By  Dr. 
Phil.  P.  A.  C.  HsiBKBa.    C!openliagenj  1868. 

This  work^  which  is^  unfortmiately  for  its  ready  perusal^ 
written  in  the  Daniah  language^  proteases  to  give  a  general 
review  of  the  Danish  species  of  diatoms. 

It  commences  with  a  general  account  of  the  natural  history 
and  structure  of  these  organisms^  and  with  a  definition  of  the 
terms  employed  in  their  description^  in  which^  so  far  as  we 
are  able  to  make  it  ont^  there  does  not  appear  to  be  anything 
new^  though  it  contains  a  good  deal  of  useful  historical  infor- 
mation with  respect  to  the  species  noticed  by  Otto  MiiUer^ 
TjjTOi^jtj  and  other  Danish  writers. 

The  second  part  is  systematic^  and  the  following  table  will 
serve  to  show  the  arrangement  followed  by  the  anthor  in  the 
classification  of  Danish  diatoms  : 

I.  Valves  equal  (eensdannede). 

A.  '^  Front  view  '^  symmetrical  in  the  longitudinal  axis« 

(a)  ''  Side  view  '*  circular. 
Fam.  1.  Melosibea^  Orunow. 

1.  Melorira,  Ag. 

2.  Lysiffonium,  Link. 
8.  drthorira,  Thwaites. 
4.  Par  alia,  n.  gen. 

(6.)  Pyaidicula,  Ehr. 
(6.)  CoscinodUcus,  Ehr. 

7.  Actinocyclus,  Ehr. 

8.  EupodUcui,  Ehr. 

9.  Auliicus,  Ehr. 

(A.)  ''  Side  view  '*  not  circular, 
a.  "  Side  view''  symmetrical  longitudinally. 
Fam.  2.  Biddulphix^^  Kutz. 

Tribui  1.  Siddulphiea  genuinm. 

10.  CeratauluSj  Ehr. 

11.  Biddulphia,  Gray. 

12.  Triceratium,  Ehr. 

13.  AmphitetroB,  Ehr. 
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TrUm  2.  Biddulphiem  euneatte. 
{Bucampia,  Ehr.) 

Fam.  8.  Hehiaulid^^  n.  fam. 

Tribus  1.  Hemittulidte  genmnm. 

14.  Hemiaulus,  Ehr. 

15.  Trinacria,  n.  gen. 

16.  Solium,  n.  gen. 

Trilms  2.  Hemianlida  cuneatdB. 

17.  Carinna,  n.  gen. 

Fam.  i.  F&AGiuuiiiJB,  Kuts. 

7W^  1.  FragUariem  genmnm. 

18.  Plagiogramma,  Greville. 

19.  Diatoma,  Decand. 

20.  Fragilaria,  Lyngb. 
(21.)  Synedra,  Ehr. 

TrUm9  2.  Fragilariete  cuneaia. 

22.  Meridian,  Ag. 

28.  Asterionella,  Hassall. 

Fam.  5.  Striatelle^^  Kutz. 

Tribus  I,  StriatelietB genuirus. 

24.  Rhabdonema,  Kutz. 

25.  TaAe/faria,  Ehr. 

26.  Grammatophoraj  Ehr. 

27.  StnateUa,  Ag. 

TViAw*  2.  Striatellem  cuneatce. 

28.  Podosphenia,  Ehr. 

Fam.  6.  Navicule-«,  Kutz. 

Tribus  1.  Naviculea  genuin€B. 

29.  Navicuta,  Borg. 

30.  Stauroneis,  Ehr. 

31.  Pleurosigma,  Sm. 

32.  Scoliopleura,  Grun. 

33.  Amphiprora,  Ehr. 

34.  Mastogkna,  Thwaites* 
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Tritms  2.  Nmm€$ilea  cuneata. 

86.  Oomphonema,  Ag. 

86.  Coccaneisj  £hr. 

«  7.   SUBIEBLLEJE,  GrUD. 

7Hfa#  1.  SurireUeae  getminm. 

87.  SurireUaf  ^rpin. 

88.  Campyloittscui,  Ehr. 

lW6iit  3.  SwireUem  cuneaia. 

89.  NoviUa,  n.  gen. 

^  ^^Side  view''  amymmetrioal  longitiidinaUy. 

ViM.  ^  EviTHBinBJB^  Onin. 

40.  Epithemia,  Br^b. 

41.  Himantidiumf  Ehr. 

Fam.  9.  Ctmbbulea^  Pritch. 

42.  Cymbella,  As. 
48.  Amfhora,  l£r» 

B*  ''  Front  yiew  '^  unsTmmetrical  in  the  longitudinal 
axis. 

Fam.  10.  NiTzscHisiB^  Gtud. 

44.  Nitzschia,  Hassall. 

45.  Tryblionella,  Sm. 

46.  Amphipleura,  Kutz. 

II.  Vahas  unequal  (aenfidannede). 

Fau.  11.  AcNANTHE^^  Grun. 

TrUmB  1.  Achnanthea  genuinet. 

4uf.  Achnanthea,  Borg. 

48.  Achnanthi(Hwn,  Knts. 

7Vtfaf#  2.  ^cAnan/A^ie  cwieata. 

49.  Rheicospltenia,  Grun. 
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An  Elementary  Text-Book  of  the  Microscope,  including  a 
description  of  the  methods  of  Preparing  and  Mounting 
Objects,  ^c.  By  J.  W.  Griffith,  M.D.,  F.L.S.,  &c. 
London :  Van  Voorst. 

Db.  Griffith  is  too  well  known  to  microscopists  not  to 
ensure  us  that  any  work  from  his  pen  will  be  interest  and 
value,  and  in  the  present  one  he  has  certainly  given  a  very 
useful  addition  to  his  former  labours. 

Its  object ''  is  to  furnish  an  elementary  course  of  instruc- 
tion in  the  use  of  the  microscope,  and  in  its  application  to 
the  examination  of  the  structure  of  plants  and  animals.'^ 
But,  in  addition  to  this,  it  abo  includes  figures  and  descrip- 
tions of  the  ''  principal  structures  and  more  minute  forms  of 
both  the  vegetable  and  the  animal  kingdom,  which  are  com- 
mon and  readily  procurable.'^  A  chapter  is  also  given  upon 
the  optical  principles  of  the  microscope,  and  a  sketch  of  the 
subject  of  polarized  light. 

Intended,  as  it  is,  for  beginners  or  novices  in  the  use  of 
the  microscope,  the  work,  of  course,  contains  much  already 
well  known  to  those  in  the  habit  of  making  microscopic 
observations,  and  does  not  enter  very  deeply  into  many  points ; 
but  what  it  does  contain  is  well  and  clearly  expressed,  and, 
so  far  as  we  can  perceive,  all  that  is  really  likely  to  be  of  use 
to  the  class  for  whom  it  is  intended  is  given  in  it.  The 
numerous  and  beautiful  coloured  plates,  which  appear  to  be 
most  carefully  and  correctly  executed,  give  the  work  a  special 
character,  and  we  have  no  doubt  that  it  will  be  found  to 
supply  the  place  of  numerous  larger  and  more  expensive 
books  to  a  large  class  of  readers,  and  to  all  beginners  who 
may  not  have  determined  to  devote  themselves  to  any 
special  subject  of  research,  but  may  employ  their  instruments 
in  a  discursive  way  through  all  the  realms  of  nature. 

We  cannot  give  a  better  idea  of  the  book  than  by  going 
over  the  chapter  of  contents.  In  the  first  chapter  we 
have  an  account  of  the  structure  of  the  microscope,  with 
details  of  the  various  forms  of  apparatus  which  are  intended 
to  assist  its  use.  In  the  second  chapter  the  beginner 
will  find  a  good  description  of  how  he  is  to  proceed  in 
the  mounting  of  objects.  This  is  a  subject  which  deserves 
more  attention  than  it  has  yet  received.  The  best  possible 
way  of  noting  the  progress  of  observation  with  the  micro- 
scope is  to  make  preparations  of  the. objects  seen.  This 
is  one  great  advantage  of  microscopic  inquiries — that  their 
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results  may  be  kept  in  museoms  of  small  size.  All  other 
inquirers  are  obliged  to  arrange  their  specimens  in  extended 
cases^  but  the  microscopist  can  exhibit  all  his  treasures  in 
a  very  small  space. 

Following  the  old  systematic  view^  Dr.  Griffith  begins 
with  vegetable  structures,  and  passes  on  to  those  of  animals. 
In  his  third  chapter  he  speaks  of  vegetable  tissues  and 
elements ;  and  if  he  were  a  professed  botanist  instead  of  a 
microscopist^  we  might  join  issue  with  him  in  regard  to  the 
result  of  his  observations.  From  vegetable  elements  he  passes 
to  vegetable  organs.  Here  we  find  a  very  good  account  of  the 
various  organs  of  plants.  From  the  higher  plants  in  the 
fourth  chapter,  we  pass,  in  the  fifth,  sixth,  seventh,  eighth 
and  ninth  chapters,  to  an  account  of  the  various  structures 
found  amongst  ferns,  mosses,  alg»,  lichens  and  fungi.  It  is 
impossible  to  criticise  all  the  information  here  given.  Dr. 
Onffith  has,  with  a  respectful  regard  to  the  memory  of  his 
distinguished  colleague  and  co-editor  in  "The  Micrographic 
Dictionary,'  reproduced  here  in  a  more  elementary  form  what 
was  recorded  there,  The  late  Professor  Henfrey  had  studied 
with  more  than  ordinary  diligence  the  structure  of  the 
Cryptogamic  forms  of  plants,  and  he  has  left  in  his  researches 
amongst  these  humble  forms  of  the  vegetable  kingdom  a  per- 
manent record  of  his  love  of  natural  objects  and  powers  of 
observation. 

Passing  down  the  vegetable  scale  of  existence,  we  diverge 
from  plants  into  animals  at  the  Fungi.  Animal  elements  and 
tissues  follow  the  Fungi  in  a  tenth  chapter.  It  would  be 
invidious  to  criticise  what  is  done  so  well ;  yet  we  cannot  but 
feel  that  in  these  elementary  chapters  Dr.  Griffith  has 
opinions  with  which  we  do  not  wholly  agree.  At  any  rate,  we 
freely  admit  he  may  be  as  right  as  ourselves,  and  we  commend 
,  his  observations  to  our  friends  who  are  beginning  to  study 
minute  structures.  Starting  from  the  great  broad  basis  of 
universal  animal  structure,  we  have,  following,  particular 
accounts  of  animal  families.  We  have  no  particular  micro- 
scopic account  of  the  MoUusca;  but  why  they  have  oflended 
Dr.  Griffith  we  are  at  a  loss  to  discern.  We  feel  inclined  at 
once  to  supply  a  chapter  on  the  microscopic  interest  of 
MoUusca.  The  teeth  of  the  Gastropoda,  &c.,  the  glands  of  the 
Lamellibranchiata,  and  a  host  of  other  phenomena,  occur  to 
us.  But  we  must  follow  Dr.  Griffith.  Chapter  XI  is  devoted 
to  Articulata.  Chapter  XII  to  Radiata ;  and  as  this  tribe 
has  been  given  the  go-by  of  late,  we  may  as  well  say  the 
whole  family  is  treated  by  Dr.  Griffith  with  sreat  contempt, 
and  dashed  oflf  in  two  pages.     The  Protozoa,  being  especially 
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microscopic^  are  treated  at  length.  Here  we  have  an 
account  of  that  very  heterogeneous  and  doubtful  family,  the 
Infusoria.  Of  course  in  catering  for  juniors.  Dr.  GriflSth  does 
not  indulge  in  speculating  as  to  the  animal  or  vegetable 
nature  of  these  organisms.  He  gives  descriptions  of  various 
forms,  which  his  plates  displav  in  all  their  proportions  and 
colours.  Wisely  reserved  to  the  latter  part  of  the  book  is  a 
chapter  on  ^'  optical  principles?^  We  advise  all  readers  to 
skip  this  chapter  if  they  please.  A  dinner  is  not  the  less 
pleasant  that  you  are  ignorant  of  the  structure  and  functions 
of  the  nerves  of  teeth.  The  wonders  of  the  microscope  may 
be  enjoyed  without  a  knowledge  of  '^optical  principles. 
What  we  commend  is  the  use  of  the  microscope,  and  when 
observation  has  gone  to  its  furthest  point,  the  desire  tot  a 
knowledge  of  the  principles  on  which  we  have  proceeded  may 
nndoubtedly  lead  to  yet  further  discoveries. 

In  conclusion,  we  would  commend  Dr.  Griffith's  work  to 
our  readers,  believing  they  will  find  it  all  that  is  necessary 
for  the  commencement  of  observations  with  the  microscope. 
Should  they  ever  become  masters  of  its  details,  we  can  rejoice 
with  them  in  the  power  they  possess  of  diving  deeper  into  the 

S^at  secrets  which  the  Creator  of  All  has  yet  to  reveal  to 
osc  who  diligently  study  and  take  delight  in  His  works. 
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NOTES  AND  COERESPONDENCE. 


Zoospernu  in  the  Oraria  of  Fnlmoniftroiis  Oattropods.— In 
the  April  number  of  your  Journal  I  find  a  communication 
regarding  tHb  above  subject^  from  one  of  your  correspondents. 
In  this  communication  the  writer  impugns  the  accuracy  of 
my  assertion^  that  the  zoosperms  are  not  secreted  in  the 
ovary  properly  so  called.  It  is  stated  that^  because  the 
structures  in  question  are  to  be  seen  in  a  fully  developed 
condition  in  the  saccules  of  the  ovary^  the  latter  organ  is 
that  which  gives  them  birth.  Now^  without  desiring  to 
dwell  upon  the  fact  that  the  petitio  principii  is  hardly  a  fair 
mode  of  reasoning,  allow  me  to  indicate  to  your  corre- 
spondent a  few  of  the  difficulties  which  his  assumption 
involves. 

1st. — ^The  zoosperms  being  found  fuUv  developed  in  the 
ovary  and  imperfectly  formed  [spermatophora]  in  the  sperm- 
sac^  they  mustj  according  to  his  hypothesis^  have  undergone 
a  species  of  retrograde  development. 

2nd.^^There  being  but  one  oviduct,  the  zoosperms  must 
pass  out  with  the  ova,  and,  therefore,  be  utterly  valueless  so 
far  as  reciprocal  fecundation  is  concerned. 

3rd. — The  testis  [mihi]  which  is  tout  entio*  of  greater 
volume  than  the  ovarium,  would  have  but  a  subordinate 
function  attached  to  it. 

4th. — It  would  be  impossible  to  show  how  the  zoosperms 
pass  into  the  spermatheca. — IIenby  Lawson,  M.D.,  Professor 
of  Physiology  in  Queen^s  College,  Birmingham. 


Stereosoopio  Photographs  of  Diatoms.— At  the  recent  soiree 
of  the  Microscopic  Society  were  exhibited  a  series  of  photo- 
graphs; by  Dr.  Maddox,  of  various  forms  of  DiatomacetB,  in 
which  the  markings  were  defined  with  great  distinctness,  and 
the  peculiar  appearances  produced  with  diflferences  of  illumi- 
nation were  iflustrated.    These  attracted  considerable  notice. 
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Some  of  tlie  most  interesting  were  taken  in  pairs^  so  as  to  be 
shown  in  the  stereoscope,  the  negatives  of  which  were 
obtained  with  a  -j^th  of  172°  of  aperture.*  ^s  it  is  impos- 
sible to  see  these  objects  stereoscopically  with  the  full  aperture, 
by  any  form  of  binocular  microscope,  it  may  be  stated  that 
the  pair  of  negatives  were  impressed  by  two  different  ex- 
posures, slightly  shifting  the  objects  sideways  and  altering 
the  focus  for  each  time.  In  fact,  it  is  difficiilt  to  obtain  two 
negatives,  taken  at  different  times,  closely  alike.  With  a 
lai^e-aperture  objective,  even  a  difference  of  illumination 
will  give  a  stereoscopic  effect  in  the  combined  pictures. 

Some  of  the  diatoms  photographed  by  Dr.  Maddox,  when 
viewed  in  the  stereoscope,  appeared  disk-shaped,  or  with  the 
surface  of  the  valve  curiously  contorted,  and  the  markings 
standing  in  bold  relief,  like  the  seeds  of  a  pomegranate. 

Those  who  take  an  interest  in  the  structure  of  the  mark- 
ings on  the  Diatomacese  may,  perhaps,  find  that  a  careful 
scrutiny  of  these  photographs  (which  we  believe  are  now  in 
the  hands  of  Mr.  How,  Foster  Lane,  Cheapside)  will  materi- 
ally assist  in  determining  their  character,  or  whether  they  are 
in  the  form  of  projections  or  depressions. — F.  H.  Wen  ham. 


Hotes  on  Baphides,  by  George  Oulliver,  Esq.—We  have  already 
seen  ('Annals'  for  April  and  July,  1863),  how  well  this  order 
is  characterised  by  raphides,  so  that  not  only  can  a  plant 
belonging  to  it  be  henceforth  truly  distinguished  from  others 
of  nearly  allied  orders  by  these  acicular  crystals  alone, 
but  a  minute  fragment  of  the  leaf  or  its  modifications  may 
be  suflBcient  for  the  diagnosis;  nay,  that  even  a  seed-leaf 
would  be  so  was  proved  in  (Enothera  and  Bpilobium. 

This  last  fact  appeared  so  remarkable  that  I  have  lately 
made  it  the  subject  of  experiments  with  other  plants,  when  a 
careful  examination  of  numerous  species  showed  that  those 
belonging  to  orders  previously  ascertained  to  be  regularly 
destitute,  in  the  adult  leaves,  of  raphides,  are  also  equallv 
devoid  of  them  in  the  seed-leaves.  Then  the  seeds  of  such 
Onagracese  as  were  easily  procurable  (to  wit,  Circaa  lute- 
tiana,  Eucharidium  grandiflorum,  Clarkia  elegans,  C.  jml- 
chella,  and  Godeiia  virwsa)  were  sown  in  pots ;  and  as  soon 
as  the  seed-leaves  were  well  developed  above  the  soil,  they 
were  all  examined,  and  found  in  every  instance  to  contain 
raphides.  These  could  be  seen  both  scattered  in  bundles 
throughout  the  parenchyma  and  floating  freely  and  singly 

•  The  T«^ih  used  was  constructed  by  Mr.  Weiibam,  and  lent  for  the  occasion. 
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in  the  water  wherein  the  part  had  been  broken  by  preitare 
and  friction  between  the  glass  object*plate  and  cover.  The 
raphides  in  tjie  green  cotyledons  were  somewhat  smaller  and 
less  plentiful  than  in  the  plumule  and  fully  developed  stem 
and  leaves. 

T&e  difference  in  question  between  Onagraceae  and  their 
nearest  allies  of  other  orders  is  not  only  very  curious^  but  is 
one  of  those  numerous  phenomena  which  remind  us  of  how 
little  we  know  of  the  recondite  operations  of  v^etation. 
Take,  for  example,  two  plants,  as  EpUobium  ktrmtum  and 
Lythrum  salicaria,  similar  in  habit  and  growing  closely 
together  in  the  same  soil  of  the  river-bank,  and  observe  the 
signal  difference  of  their  products — ^the  one  plant,  as  a 
regular  part  of  its  healthy  structure,  abounding  during  its 
whole  existence  in  raphides,  the  other  as  regularly  destitute 
of  them,  and  affording  sphseraphides  inst^,  differing  as 
much  in  form  as  they  probably  do  in  chemical  composition 
from  raphides.  Supposing,  then,  as  there  is  some  reason  to 
do,  these  crystals  respectively  are  phosphate  and  oxalate  or 
some  other  salt  of  Ume,  a  leading  and  constant  function 
of  the  Onagracese  would  be  the  formation  of  the  phosphate, 
while  the  Lythracese  would  be  a  laboratory  of  a  different 
salt — the  performance  of  each  of  these  diverse  operations 
being  a  regular  and  special  design  of  the  plant-life  in  such 
cases. 

But  though  we  know  so  little  of  this  subject  that  its  sig- 
nificance remains  a  mystery  to  us,  we  may  now  make  go^ 
use  of  the  facts  already  revealed  as  botanical  characters,  pro- 
vided we  distinguish  truly,  as  proposed  in  the  last  number 
of  the  ^  Annals,^^  raphides  from  sphseraphides,  so  as  not  to 
confound  such  different  things  under  one  and  the  same 
term,  taking  care  also  to  observe  how  far  the  sphaeraphid 
tissue  (of  which  an  engravingf  was  given  in  the  same  number 
of  the  ^  Annals')  may  be  characteristic  of  certain  orders.  If 
we  confine  the  word  raphides  to  the  needle-like  crystals 
commonly  occurring  in  bundles,  it  may  be  the  expression  of 
a  more  universal  diagnosis  between  such  orders  as  Ona- 

*  Without  some  such  definition  as  therein  proposed  be  used,  there  will 
be,  as  there  has  long  been,  great  confusion.  It  is  merely  perplexing  to  say 
that  such  a  plant,  or  order  of  plants,  aflfbrds  raphides,  unless  it  be  defined 
what  is  meant  by  this  term.  It  should  be  confined,  as  I  have  lately  confined 
it,  to  the  acicular  forms  occurring  so  commonly  in  bundles ;  and  all  the  con- 
glomerate  forms  provisionallv,  should  be  called  sphxraphides.  These  last  are 
much  more  common  and  widely  diffused  than  true  raphides. — G.  G. 

f  The  outlines  of  the  crystals  are  often  more  or  lest  rounded  or  granular, 
not  so  sharp  and  distinct  as  there  represented.  In  that  number  of  the 
*  Annals,'  p.  228,  for  Cvatrbitacea,  read  DiOicoreaeea, 
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graeese  and  their  next  allies^  and  yet  less  simple  and  sore^ 
than  any  single  character  hitherto  employed.  Thus,  too, 
we  could  determine  the  affinities  and  contrasts  of  certain 
plants  by  a  method  at  once  easy,  novel,  and  practical,  and  all 
this  in  the  absence  of  those  parts  heretofore  exclusively  used 
for  the  descriptive  distinctions.  And  there  would  be  another 
advantage  in  enlisting  these  crystals  into  the  service  of 
systematic  botany;  for  we  should  not  be  thus  employing 
merely  an  empirical  formula,  but  methodically  recognising 
some  really  fundamental  results  of  plant-life,  well  fitted  to 
keep  before  us  such  interesting  and  important  phenomena  in 
the  economy  of  vegetation  as  must  be  especiaUy  vduable  in 
a  natural  system  of  classification. — Annals  of  Nat.  Hist,  Oct.^ 
1869. 

Onagracea. — ^This  order,  as  shown  in  former  papers,  is  so 
well  and  truly  characterised  in  this  manner,  that  the  raphides 
even  in  the  seed-leaves  mav  be  sufficient  for  the  diagnosis; 
and  I  know  not  that  it  had  ever  before  been  suspected  that 
this  rudimental  part  of  the  plant  of  one  order  would  thus  be 
adequate  to  distinguish  it  from  the  other  plants  of  the  nearest 
allied  orders. 

Further,  I  have  now  to  observe  that  the  same  difference 
may  be  demonstrated  in  the  ovule.  In  its  sacs  and  in  the 
placenta  the  raphides  abound,  whilst  they  do  not  exist  there 
or  elsewhere  in  plants  of  cognate  orders.  Though  I  have 
made  a  few  observations  to  this  effect  in  other  raphidiferous 
plants,  I  have  chiefly  studied  the  facts  in  Onagraceae,  because 
these  are  easily  obtained,  germinate  freely,  abound  so  much 
in  raphides,  and  stand  in  the  natural  system  between  orders 
not  tiius  producing  raphides. 

Thus,  taking  the  order  Onagracese  as  a  typical  raphidiferous 
one,  we  have  shown  the  presence  regularly  of  raphides  through 
every  part  and  period  of  growth  of  the  vigorous  plant,  from 
the  ovule,  cotyledons,  axis,  leaves  and  their  modifications,  to 
the  parts  of  fructification,  and,  finally,  to  the  pulp  of  the 
berry.  In  most,  if  not  all,  species  of  the  order,  uie  raphides 
occur  more  or  less  in  the  anthers,  filaments,  style,  and  stigma, 
and,  less  plentifuUv,  in  the  petals. 

Discoreacea. — The  raphides  are  sometimes  so  very  distinct 
and  beautiful  in  this  order,  that  they  would  be  excellent 
examples  for  demonstration  at  lectures.  By  simply  drying 
on  glass  some  of  the  juice  of  the  berry  of  Tamus  communis, 
the  raphides  may  be  preserved  for  an  indefinite  time;  and, 
as  they  are  about  yirth  of  an  inch  long  and  toVo*^  i^^t 
thick,  they  may  be  seen  merely  with  the  $tid  of  a  common 
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hand  lens.  In  tbe  ripe  berry  the  raphides  generally  occur 
baked^  either  singly  or  in  the  characteristic  bandies^  destitute 
of  a  cell- wall. 

Aracea. — But  the  raphis-cells  are  so  large  and  plain  in  the 
berry  of  Arum  maculatum,  and  thus  continue  for  a  long  while 
in  its  ripe  state^  as  to  afford  as  good  an  example  for  the  study 
of  the  development,  form,  and  relations  of  the  raphis-cells  as 
the  berry  of  the  Tamus  is  for  the  examination  of  the  separate 
raphides.  And,  in  this  point  of  view,  these  very  common 
berries  are  well  worthy  of  the  attention  of  teachers  and  pupils. 
In  the  woodcut,  fig.  3,  it  will  be  seen  that  some  of  the  raphis^ 
cells  of  Arum  are  nearly  ^Vth  of  an  inch  in  length  and  xfo  th 
in  breadth. 

Asparagacea, — This  is  propably  a  true  raphidiferous  order ; 
for,  though  I  have  not  examined  the  exotic  species,  I  have 
found  raphides  in  all  the  British  plants  (except  Maianthemnm, 
which  I  have  not  seen) .  In  Asparaffus  officinalis  raphides 
occur  throughout  the  plant,  and  at  all  periods  of  its  growth, 
from  the  first  leaf-bud  to  the  ripe  berry. — Annals  of  Nat. 
Hi^i.,  Nov.,  1863. 

OrchidacetB. — ^We  have  already  seen  raphides  abounding 
generally  throughout  these  plants  in  the  only  four  British 
species  examined.  Hence  it  appeared  interesting  to  extend 
the  inquiry  to  the  exotic  species,  and  especi^y  to  the 
epiphytes  of  the  order,  which  I  have  been  enabled  to  do 
through  the  courtesy  of  Dr.  Hooker  and  Mr.  J.  De  Carle 
Sowcrby.  The  following  are  notes  of  parts  of  fresh  plants 
received  on  January  26th  and  February  6th: — Isochilus 
linearis  :  raphides  very  scanty  in  leaves  |and  stem,  but  very 
plentiful  in  bundles  in  the  fleshy  root,  without  starch; 
dotted  chains  of  cells  in  stem.  Sobralia  macrantha :  raphides 
rather  numerous  in  stem,  leaves,  and  the  parts  of  fructifica- 
tion. Calanthe  vestita :  raphides  abundant  in  scape,  bracts, 
petals,  and  other  parts  of  fructification  (no  leaf  examined) ; 
hairs  of  scape  jointless,  and  not  glandular.  JDendrobrium 
nobile :  raphides  abundant  in  very  young  leaves,  less  so  in 
old  leaves  and  stem,  and  very  rare  in  the  root.  D.  puJcheU 
lum :  bundles  of  raphides  in  tbe  stem  and  fleshy  leaves,  and 
very  rare  in  the  root.  Leaf  of  another  Dendrobium  :  raphides 
rather  scanty,  but  large.  Leaf  of  Aerides  odoraia :  several 
bundles  of  raphides,  but  not  abounding.  *  Bit  of  leaf  of 
Trichoiosia  (a  section  of  Eria) :  bundles  of  large  raphides 
abundant  in  cells,  and  numberless  smaller  raphides  in  the 
field  of  vision ;  hairs  of  leaf  red,  smooth,  jointless,  swollen  at 
base,  and  not  glandular.     Schomburghia  crispa:  bundles  of 
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raphides  abundant  in  swollen  part  of  stem^  scarcer  in  its  thin 
part  and  leaf;  woody  part  of  stem  made  up  of  dotted  vessels. 
Cattleya  Moaaia  (leaf  and  swollen  part  of  stem) :  raphides 
abundant.  Phaius  grandifoRv^s :  bundles  of  raphides  swarming 
in  the  leaves^  bulb^  and  root-fibres ;  in  the  bulb,  raphis-cells 
very  large  and  hyaline,  also  a  profusion  of  beautiful,  conical, 
large  starch-granules,  average  length  -rKth,  and  breadth 
n^^  of  an  inch.  Brassia  (a  bit  of  the  leaf,  as  also  in  all  the 
following)  :  raphides,  but  not  very  plentiful.  Oncidium  : 
very  few  bundles  of  raphides.  Megaclinium :  raphides  abun- 
dant, and  a  beautiful  subcuticular  sphseraphid  tissue  ('An- 
nals,^ Sept.,  1863,  pi.  iv.,  fig.  13) ;  the  diameter  of  each  of 
the  shaeraphides  regularly  about  x^Voth  of  an  inch.  Ansellia : 
raphides  rather  numerous.  Bolbqphyllum:  raphides  pretty 
numerous. 

Aracea. — ^Among  some  fragments  of  plants  to  aid  this 
inquiry,  which  were  obligingly  supplied  by  Mr.  C5ox,  the 
excellent  superintendent  of  the  Redleaf  Gardens,  is  piurt  of 
the  leaf  of  Bichardia  <Bthiopica,  which  I  find  abounding  in 
biforines,  the  raphides  escaping,  under  gentle  pressure,  regu- 
larly from  both  ends  of  the  oval  cells. — Annals  Nat.  Hisi.y 
March,  1864. 
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MioROsoopicix  SoonsTY  or  Loirjiov, 
March  SOthylBQi:. 

Thb  Annual  Dress  Soirio  of  the  Sooie^  was  held  this  efeamg 
in  the  great  Hall  and  adjacent  rooms  of  King's  College.  The 
yeiT  fine  weather,  and  especially  as  the  soir^  was  not  held  as  before 
in  £aster-w#ek,  enabled  near  800  ladies  and  gentlemen  to  attend 
this  interesting  and  scientific  meeting.  The  number  of  micro- 
scopes exhibited  was  over  200,  the  chief  of  which  were  from  the 
vanous  instrument  makers,  most  of  whom  are  now  members  of 
the  Society.  The  predominance  of  the  binocular  arrangement  of 
Mr.  Wenham,  the  oeauty  of  construction,  and  costiv  adaptations 
of  the  several  instruments,  were  subjects  general  admiration. 
The  following  were  among  the  exhibitors : —        v 

Mr.  Baxeb. — Twenty-four  tnioroscopes,  fifteen  of  which  were  made 
with  his  new  binocular  stand.  These  latter  were  arranged  so  as  to 
display  in  an  effective  manner  the  advantages  of  this  construction. 
All  the  objects  were  of  a  popular  character,  and  amon^^  those 
which  attracted  most  attention  should  be  mentioned — artistically 
arranged  groups  of  diatoms,  opaque  and  transparent,  the  former 
showing  well  dj  the  soft  light  of  the  Lieberkuhn :  spicules  of 
Synapta,  consis^g  of  sevens-four  plates  and  anchors,  similarly 
arranged ;  a  fine  specimen  or  the  Myriapod,  '*  Millipede,'*  and  its 
exuvi® ;  a  new  polarizing  ciystal  Aspartic  acid;  transparent  injec- 
tions of  the  toe  and  brain  of  the  mouse ;  head  of  large  tiger  beeUe, 
shown  entire  by  the  d-inch  objective.  Among  the  living  objects 
were  several  specimens  of  the  parasite  {Ar^cUus  foUaeewi)  of  the 
stickle-back  and  other  fresh-water  fish.  This  forms  an  interesting 
study  under  the  binocular,  the  respiratory  action,  sucker,  and 
entire  structure  being  well  displayed. 

Dr.  Casfsntxb  exhibited  a  new  binocular  microscope  by 
Nachet,  in  which  the  principle  (introduced  by  Mr.  Wenham)  of 
allowing  one-half  of  the  cone  of  rays  to  pass  on  without  interrup- 
tion «&  applied  in  such  a  manner  that,  by  a  change  in  the  position 
of  the  prism,  a  conversion  of  relief  is  produced ;  a  jpieudoseopie 
effect  being  substituted  for  the  proper  wiereoseopie  projection. 
Various  objects  were  exhibited*  showing  this  phenomenon  in  a 
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yery  remarkable  manner ;  thus  the  effect  of  the  oonvertion  upon 
the  eg^  of  a  small  Lepidopterous  insect  was  to  make  them  appear 
as  if  laid  open  and  seen  from  theur  interior  face ;  the  same  was  the 
case  with  the  spherical  and  bell-shaped  polycystina,  and  with  such 
diatoms  as  Isthmia ;  whilst  the  convex  and  concave  faces  of  Arach- 
nodiscus  were  mutually  interchanged.  Dr.  Carpenter  also  exhi- 
bited a  (true)  half-inch  objective,  constructed  for  him  by  Messrs. 
Powell  and  Lealand,  speciaUj  adapted,  by  the  limitation  of  its 
angle  of  aperture  to  4i(r,  for  use  with  the  binocular.  The  focal 
depth  or  penetration  of  this  objective,  combined  with  entire  free- 
dom from  that  exaggeration  of  relief  which  is  necessarily  produced 
when  objectives  of  an  angle  of  aperture  much  exceeding  40^  are 
used  with  the  binocular,  were  duplayed  in  such  a  manner  as  to 
satisfy  the  most  critical  judges,  upon  a  beautiftil  slide  of  poly- 
cystina  prepared  for  Dr.  Carpenter  by  Mr.  Freestone. 

Messrs.  Cbotjoh. — Fourteen  microscopee,  including  several  of 
their  ''cheap  binocular  microscopes."  This  instrument  is  of  a 
Yetj  superior  construction,  ^id  optically  as  perfect  as  the  most 
complete  and  expensive,  and  fully  bears  out  the  testimony  of  Dr. 
Carpenter  and  other  eminent  microsoopists  as  to  the  great  supe- 
nority  of  this  binocular  as  a  "  cheap  "  instrument. 

Messrs.  Gould  akb  TonTj&n.-^JEleven  microeeopee,  including 
their  portable  sea-side  microscope,  admired  for  its  cheapness  and 
compactness  ;  it  has  coarse  and  fine  adjustment  mechanical  raok- 
•taffe,  three  sets  of  achromatic  powers,  best  condenser  on  stand, 
with  sliding,  centre  motion  for  mclining  it  to  any  angle,  and  fits 
into  a  case  5i  in.  by  54  in.,  and  8  in.  deep. 

Mr.  J.  How. — Ten  mieroeeopee.  Among  the  objects  exhi- 
hibited  by  reflected  light,  were  curculio  of  hazel,  small  intestine, 
human,  lung  of  boa  constrictor,  foraminifera,  polycystina;  by 
transmitted  light,  female  gnat,  head  of  crane  fly,  gizzard  of 
cricket,  foraminifera,  Mediterranean  diatoms  (assorted);  by 
polarized  light,  platino-oyanide  of  magnesium,  salieine,  and 
chlorate  of  potash. 

Mr.  Ladb. — Seven  nUcroBcopee  of  different  construction.  One 
fine  mounted  specimen  of  the  itch  insect,  one  live  specimen  of  the 
GonocMlus  Voh)o^,  two  polarized  objects,  especially  one  of  the 
coral  from  the  nu^U&tain  lime-stone,  forming  a  most  brilliajit 
object. 

Messrs.  Mttbba*;  akd  Hbath.  — Eiaht  mioroeeopes.  Among 
others  their  new  model,  combining  perfect  steadiness  with  large 
range  of  a^ustment,  at  a  small  cost.  The  objects  were  Yorticella^ 
Ophiura,  Jstea  dilatata,  S.  Australia,  peristoma  of  Bryum,  spiral 
vessels  of  rhubarb,  polycystina,  diatomacesB,  guano,  &c. 

Messrs.  Nbwtok  akd  Co. — Twelve  mieroeeopee.  The  objeoti 
were  diatoms,  polarizing  objects,  and  injections;  also  a  series 
of  large  preparations  8  inches  in  diameter,  for  gas.  Microscope!, 
including  scorpions,  tarantulas,  crabs,  locusts,  butterflies,  Ac. 

Mr.  NoBMAW. — Nine  mieroeeopee.  Some  of  the  objects  dis- 
played were  of  great  beauty,  and  a  few  worthy  of  particVilar 
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notice,  sucb  as  the  wheel-shaped  spieula  of  Chirodota  figured  bj 
Dr.  Carpenter  in  his  work  on  the  microscope ;  also  a  section  of 
agat«,  brought  by  Dr.  Murie  from  the  Nubian  desert,  consisting 
of  an  aggregation  of  regular  formed  crystals,  beautifully  shown 
by  polarized  light;  likewise  a  mineral  called  sunstone,  as  an 
opaque  object  rivalling  in  iridescence  and  colour  the  elytron  of 
the  diamond  beetle;  ^o  spieula  of  a  synapta  more  than  four 
times  the  size  of  those  generally  met  with. 

Messrs.  Powell  and  Leaxand. — Seven  of  their  splendid  first- 
class  instruments,  and  the  following  objects:— Circulation  of  the 
valisneria  (with  their  new  ^th  obiective),  Volvox  glohator^  peri- 
stoma of  moss,  gastric  teeth  of  cricket,  leaf  insect,  circulation  in 
young  of  trout,  and  tail  of  fish,  &c.,  &c. 

Mr.  Boss. — A  magnificent  display  of  twenty-four  of  his  first- 
class  instruments.  Although  the  objects  presented  no  noyelty, 
the  brilliant  illumination  and  definition  were  yery  remarkable, 
We  particularly  noticed  a  slide  of  ''  Heliopelta^^  mounted  as  an 
opaque  object,  shown  in  a  binocular  with  the  i-inch  of  90°,  and 
its  Lieberkuhn* 

Messrs.  Sicith  and  Beck. — Twenty-four  microscopei;  also 
two  instruments  connected  with  the  early  history  of  the  com- 
pound achromatic  microscope. 

The  one  was  a  microscope  stand,  designed  by  Mr.  Lister  in 
March,  1826.  The  work  was  executed  by  James  Smith,  under 
Mr.  Lister's  superintendence,  and  was  finished  in  1827.  This 
instrument  is  the  basis  from  which  has  been  built  up  all  the 
improvements  in  the  achromatic  microscope  which  have  taken  place 
in  this  country.  The  object-glass  was  worked  by  Mr.  Lister's  own 
hands  in  1830,  and  its  aperture  was  at  that  time  larger  than  any 
other  glass  made  either  before  or  for  some  time  after. 

The  other  was  the  first  complete  microscope  made  by  James 
Smith  on  his  own  account.  It  was  ordered  by  the  late  Mr.  R. 
L.  Beck,  and  deliyered  to  him  May  29th,  1839. 

In  connection  with  microscopic  objects,  the  same  firm  also  ex- 
hibited the  "  life  history  "  of  an  acarus,  identical  in  appearance 
with  the  Acarus  Orossii.  The  various  stages  from  the  egg  to  the 
mature  male  and  female  were  separately  shown,  in  a  living  state, 
by  six  instruments,  accompanied  with  drawin^^  at  the  side  of  each, 
llie  construction  of  these  microscope  stands,  intended  for  purposes 
of  demonstration,  was  entirely  noyel,  and  besides  being  of  very 
moderate  cost,  the  arrangements  entirely  preyented  any  inter- 
ference with  the  object — a  precaution  whica  so  many  find  to  be 
necessary  on  such  occasions. 

In  one  of  their  ordinary  best  microscopes  a  Podura  scale  was 
shown,  under  a  j^th.  This  particular  specimen  exhibited  in  a 
striking  manner  tne  continuity  of,  the  markings — a  subject  which 
was  stiU  further  illustrated  by  drawings  of  the  scales  from  five 
different  species,  magnified  1300  linear.  Under  some  of  their  other 
microscopes  Smith,  Beck,  and  Beck  also  showed  some  entirely 
new  and  exceedingly  fine  carmine  injections. 
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.  The  Society.  —  Five  microscopes^  including  that  splendid 
*•  binocular,"  with  the  objectives  and  other  necessary  apparatus, 
lately  presented  to  the  Society  by  Mr.  Thomas  Boss,  were  in  the 
charge  of  Mr.  Searson,  the  curator,  who  exhibited  some  fine 
injections  of  the  dorsal  and  palmar  surfaces  of  the  hand,  villi,  and 
follicles  of  the  intestine ;  sections  of  human  scalp,  with  the  hairs, 
glands,  and  vessels  in  situ ;  also,  under  several  powers,  the  action 
of  the  cilia  on  the  fibrillfi  of  the  common  mussel,  the  isolated 
portions  floating  by  means  of  the  cilia  across  the  field  of  the 
microscope  in  a  remarkable  manner,  as  so  many  infusorial  ani- 
malcuhe. 

Mr.  Whebleb. — Ticenty-one  microscopes^  and  an  elaborate  dis- 
play of  obiects,  with  some  li^ht  well-made  cases  for  the  con- 
venience of  carrying  a  Quantity  of  objects  with  safety.  These 
comprised  some  respectable  instruments  at  a  very  low  cost,  with 
others  of  higher  pretensions ;  and  his  first-class  binocular,  with 
his  improved  achromatic  objectives,  made  expressly  for  binocular 
use,  a  new  goniometer  stage,  and  the  modem  appliances  for 
special  illumination.  The  objects  were  elegantly  displayed,  em- 
bracing an  extensive  series  in  almost  every  branch  of  microscopy ; 
the  most  enviable,  perhaps,  being  his  grouped  and  symmetrical 
selections  of  diatoms,  both  opaque  and  transparent;  whole  in- 
sects, orchidaceous  and  other  vegetable  structures,  and  anatomical 
preparations. 

There  was  an  interesting  exhibition  of  earlv  microscopes,  the 
properhr  of  the  Society,  of  Mr.  Boper,  and  of  the  Assistant  Secre* 
tary,  lAr.  Williams.  Those  belonging  to  the  Society  were  the 
Martin  microscope,  of  which  there  is  a  description  m  No.  VI, 
new  series,  of  the  Journal.  An  early  specimen  of  the  compound 
microscope  known  as  Culpepper's,  and  a  silver  mounted  speci- 
men of  Wilson's  pocket  microscooe.  These  were  from  the 
Quekett  collection.  Those  of  Mr.  Koper  were  Lyonet's  anato- 
mical microscope,  and  one  of  Martin's  early  compound  hand 
microscopes.  Mr.  Williams  exhibited  a  lucernal  microscope  in 
operation.  The  double  constructed  microscope,  two  specimens  of 
Wilson's  pocket  microscope,  Withering's  botanical  microscope, 
two  specimens  of  microscopes  for  opaque  objects,  a  solar  mi- 
croscope, and  a  very  minute  microscope  contained  in  a  case 
the  size  of  a  small  acorn. 

The  following  gentlemen  also  exhibited  microscopes  with  well 
selected  and  interesting  objects: — Messrs. Pillischer, ten;  Highley, 
six,  with  beautifulphotographs  of  diatoms  for  the  magic  lanthom ; 
Mummery, two;  Grray,  one;  J.  Smith, one;  Morley,one;  Home 
and  Thomthwaite,  three,  and  two  polariscopes ;  and  Topping,  two. 

Around  the  walls  of  the  great  hall  were  displayed  a  large 
series  of  elaborate  and  instructive  diagrams,  kindly  contributed 
by  Dr.  Carpenter,  Dr.  Beale,  Mr.  Mummery,  and  a  very  interest- 
ing series  of  the  "anemonae"  executed  by  Mr.  T.  Suffolk,  a 
member  of  the  Society,  were  preatly  admired.  The  generality  of 
the  objects  for  surpassed  aU  former  attempts,  especially  the 
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diatoms,  the  clearness  of  mounting,  and  the  geometrical  arrange- 
ment of  the  several  groups  on  the  slides,  showed  a  great  advane^ 
in  the  preparation  of  these  beautiful,  instructiYe,  and  elaborative 
structures. 

The  whole  of  the  proceedings  passed  ofF  with  the  greatest  (chU^ 
and  thus  ended  one  of  the  most  successful  soir6es  of  this  Society, 
mainly  due  to  the  untiring  exertions  of  Mr  Blenkins,  Mr.  Boper, 
Mr.  Lobb,  and  the  other  members  of  the  soiree  committee. 


jfyril  ISth,  1864. 
Ohablbs  Bboobjb,  Esq.,  F.B.S.,  Preaident,  in  the  Ohair. 

BlandfordNugintour,  Esq.,  28,  Ely  Place,  Holbom,  was  balloted 
for,  and  duly  elected  a  men{Der  of  the  Society. 

A  paper  by  Dr.  Yogel  was  read  on  Trichina  spiralis,  illustrated 
by  four  slides  of  specimens. 

A  letter  was  read  from  W.  H.  Hull,  Esq.,  requesting  informa- 
tion on  the  scab  of  sheep,  now  prevalent  in  Australia. 

May  llih,  1864. 
Chaelbs  Beooke,  Esq.,  r.R.S.,  President,  in  the  Chair. 

Edmund  Wheeler,  Esq.,  HoUoway,  Benjamin  Fox  Watkitts, 
'Esq.,  Fern  House,  Conholt  Place,  Brighton,  Sey.  B.  H.  N. 
Brown,  12,  Oakley  Square,  Alfred  Lapone,  Esq.,  Denmark  Hill, 
and  William  Wright,  Esq.,  12,  College  Terrace,  St.  John's  Wood, 
were  balloted  for,  and  duly  elected  members  of  the  Society. 

A  short  paper  by  W.  Hendrjf,  Esq.,  on  &lass  Crystals,  was 
read. 

A  paper  by  Ur.  Greville,  on  DiatomaoesD,  was  read. 

Mr.  ^ek  made  some  remarks  on  certain  peculiarities  in  spiders. 

June  Sth,  1864. 
Chaeles  Beookb,  Esq.,  F.E.S.,  President,  in  the  Chair. 

Joseph  Sjpawforth,  Esq.,  Sandall  Cottage,  Homsey  Eise,  George 
H.  Fryer,  Esq.,  70,  Portsdown  Eoad,  Maida  Vale,  were  balloted 
for,  and  duly  elected  members  of  the  Society. 

The  following  papers  were  read : 

"  On  VuLCANiTB  Cells,"  by  W.  H.  Hall,  Esq. 

Believing  that  vulcanite  would  make  good  cells  for  mounting' 
microscopic  objects,  Messrs.  Silva  and  Co.  kindly  supplied  me 
with  some  tubmg  of  this  material.  I  had  some  doubt  as  to  the 
action  of  glycerine  upon  it,  but  this  has  been  removed,  for  after 
soaking  a  thin  piece  in  pure  glycerine  for  the  last  two  months, 
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I  cannot  perceive  the  slightest  alteration  in  it :  the  ring  experi- 
mented upon  is  on  the  table.  The  ceUs  which  I  now  exhibit 
were  out  with  a  lathe  and  an  ordinary  chisel,  of  a  tUokness  of  a 
little  more  than  the  microscopic  thin  glass  and  upwards,  and 
cemented  by  heat  with  marine  glne  to  the  glass  dide.  It 
will  be  perceived  that  the  thinnest  has  not  altered  its  shape  in 
the  slightest  deme. 

Mr.  Bailey,  of  No.  162,  Fenchurch  Street,  City,  has  undertaken 
to  supplv  these  rings  from  6d.  to  Sd.  per  dozen,  according  to  sise 
and  tmckness. 

In  examining  a  slide  of  Polyc3rstina  a  few  days  ago  with  oblique 
light  thrown  by  the  mirror,  my  attention  was  attracted  by  seemg 
the  black  ground  more  intense  and  the  object  better  brought  out 
while  my  hand  was  empl(^ed  in  movinff  the  reflector ;  I  found  tiiis 
to  proceed  from  the  shadow — the  hand  cast  across  the  plane  oi 
the  object-glass.    This  su^fgested  placing  a  piece  of  dead  black 

Eaper  on  the  table  beneath  the  objective,  or  still  better,  at  the 
ottom  of  a  pill-box  mounted  on  the  stem  carrying  the  mirror, 
which  gave  an  increased  improvement  in  the  back  ground.  I 
subsequently  substituted  for  the  sombre  colour  papers  stained 
with  green,  blue,  yellow,  red,  pink,  orange,  &c.,  with  a  pleasing 
and  I  think  instructive  effect--- very  Rrateful  to  the  eye,  especially 
so  in  respect  to  the  greens  and  the  blues.  I  propose  to  tiy  if  the 
spot  lens  can  be  used  with  a  like  result ;  in  the  mean  time,  if  not 
already  observed  and  recorded,  it  may  be  interesting  to  your 
readers. 

Lee's  Cabd-boakd  Cells /or  MouKTiNa  dby  Objects. 

Mb.  Henbt  Lee  introduces  to  the  Society  specimens  of  cells 
cut  from  tubes  of  card-board,  which  being  cheap  to  purchase, 
Is.  per  gross,  and  easily  made,  will  be  found  very  useful  in  the 
mounting  of  dry  and  opaque  objects.  As  these  are  now  much  in 
favour  for  the  binocular  microscope,  it  is  hoped  that  cheap  cells 
adapted  to  them  will  prove  acceptable  to  both  amateur  and  pro- 
fessional mounters.  The^  are  made  in  the  same  manner  as  the 
sides  of  pill-boxes,  by  roUme  gummed  paper  on  a  wooden  mandril, 
and  cutting  rings  from  the  tube  thus  formed  when  dry  and 
hard.  It  ^l  be  seen  that  they  can  readily  be  made  of  any  re- 
quired depth,  diameter,  or  thickness. 

"  On  the  use  of  black  and  coloured  paper  as  a  background  for 
objects,"  by  Mr.  HaU. 

**  On  anew  Achromatic  Condenser,"  by  Mr.  J.  "Webster. 

"  On  the  structure  and  formation  of  the  Sarcolemma  of  Striped 
Muscle,  and  of  the  exact  relation  of  the  nerves,  vessels,  and  air- 
tubes  in  the  case  of  Insects  to  the  contractile  Tissue  of  Muscle,'* 
by  Dr.  Lionel  S.  Beale. 
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PRESENTATIONS  TO  THE  MICROSCOPICAL  SOCIETY. 


January  18/A,  1864. 

FrtfmUedby 

8  .  .  •  The  Editor, 

b.  24  •  •  .  Ditto. 

No.  205     .  .  .  Ditto, 

fo.  140        •  .  .  Ditto. 

L864  .  .  .  Ditto. 


Canadian  Journal,  No.  48 

Intellectnal  Obsenrer,  No.  24 

Joomal  of  Photography,  No.  205 

Photographic  Joumal,  No.  140 

Astronomical  Register,  1864 

Historia  e  memorias  da  Academia  r6al  das  scienoias  de 

Lisboa,  1863  .  .  *  .  Academie. 

Annals  and  Magazbe  of  Natural  Historj.  No.  73  .  Purchased. 

30  Slides  of  Diatoms  (Jmerica).       .  .  .  Prof.  Jone^. 

12  Slides  of  Algtt  ....  Mr.  Goddard. 

6  Slides  of  Coal  .  .  .  .Mr.  Tupholme. 

February  10th. 

Quarterly  Journal  of  Science,  No.  1  .  .  The  Editor. 

Intellectual  Observer,  No.  25  .  .  .  Ditto. 

Quarterly  Geological  Jounud,  No.  77  .  .  The  Society. 

Annals  and  Magazine  of  Natural  fiiistory,  No.  74  .  Purchased. 

On  Cephalization,  and  on  Megasthenes  and  Microsthenes 

in  Classification,  by  J.  D.  Dana  •  .  The  Author. 

Photograph  of  Leaf  Insect  .  •  .  Mr.  1\  Ross. 

AprU  18th. 

On  the  Structure  and  Formation  of  the  so-called  Apolar, 
Unipolar,  and  Bipolar  Nerve-cells  of  the  Frog.    By 

Dr.  Lionel  S.  Beale  ....  The  Author. 

Obsenrations  on  the  Genus  Unio    By.  Dr.  Isaac  Lee     .  Ditto. 

Arohiy  des  Yereins  fiir    wissenschaftliche    Heilkunde, 

Leipzig     .  .  .  .  .Dr.  Vogel. 

Proceedings  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, Nos.  3  to  7,  1S63        .  .  .  The  Society. 

Transactions  of  the  Linnean  Society,  vol.  xxiv,  part  2  Ditto. 

Journal  of  the  Proceedings  of  the  Linnean  Society,  No.  28  Ditto. 

List  of  Linnean  Society,  1863         .  .  .  Ditto. 

Intellectual  Observer,  Nos.  26  and  27  .  The  Editor. 

Journal  of  Phqtography,  Nos.  208  to  211  .  Ditto. 

Phot(^:raphic  Journal,  Nos.  141  and  142         .  .  Ditto. 

Annals  and  Magazine  of  Natural  History,  Nos.  75  and  76  Purchased. 

Four  Slides  of  Trichina  spiralis       .  .  .Dr.  Vogel. 

May  nth. 

Quarterly  Journal  of  the  Geological  Society,  No.  78        .  The  Society. 

Canadian  Journal  of  Industry,  Science,  and  Art,  No.  60 .  Ditto. 

InUllectual  Observer,  No.  28  .  .  .  The  Editor. 

Photographic  Journal,  No.  142        .  .  .  Ditto. 

Journal  of  Photography,  Nos.  212,  213  .  .  Ditto. 
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Annab  and  Magazine  of  Natural  Histon;,  No.  77 
Fifty  Slides  of  yarioos  Woods,  with  the  List  of  tiie  Names 
thereof      ..... 


Pre$eniedby 
Purchased. 

H.  Black.  Esq. 


June  8/A. 

Blackwall's  Spiders  of  Gh-eat  Britain  and  Ireland,  Part  II, 

Ray  Society,  1864    .  .  .  .The  Society. 

Intellectual  ObserFcr,  No.  29  .  .The  Editor. 

Journal  of  Photography,  Nos.  214  and  215  .    Ditto. 

Photographic  Journal,  Nos.  144  and  145         .  .    Ditto. 

Yerhandhmgen    der    kaiserlicfakdniglichen    2k>oligi8ch- 

botanisohen-Gesdlschaft  in  Wien,  1863  .  .    Ditto. 
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HAirOHESTfiB  LlVBftABT  JLHD  FhIIiOSOPHIOAL  SoOIETT. 
MIOBOSCOPIOAX  BEOTION. 

Extract  fnm  P&ooKSDives  rf  ike  Mickoboopical  Sscrxoir  of 
ike  Litibjlbt  and  Philobophical  Sooisit,  Vdth  October. 

A  letter  dated  15th  Maj,  1808,  was  read  from  Captain  J. 
Mitchell,  of  Madrae,  addressed  to  the  President,  pre8entin|;  copies 
of  Report  published  by  the  Madrae  Government,  and  stating  that 
the  almost  nniversa)  opinion,  that  the  cotton  fibre  is  of  a  flan^ied 
form  consisting  almost  eutirelj  of  membrane,  is  one  founded  on 
^rror  as  &r  as  the  general  form  of  well-nourished  cotton  fibre  is 
concerned. 

Cai>tain  MitcheU  further  stated  that  an  examination  of  many 
Tarieties  of  cotton  had  led  him  to  believe  that  in  those  cottons 
which  find  most  favour  in  the  English  market  there  is  a  very  large 

Sroportion  of  haira  that  are  entirelT  or  nearly  filled  with  secondary 
eposits,  and  on  the  contrary  in  she  low-priced  cottotui,  the  0at 
fibre  oonsistinff  of  hardly  anything  but  membrane,  in  ftct,  an 
apparently  undetnonriabed  cell  predominates,  the  iototty  pes* 
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tion  oonsidered  as  refuse  consisting  almost  entirely  of  those  flat 
fibres,  the  absence  of  secondary  deposits  being  an  indication  of 
careless  culture,  or,  what  is  much  the  same  thing,  of  a  poor  soil. 
Mr.  J.  G.  Dale  in  a  note  to  the  paper  on  carmine  injection 
stated  that,  as  a  blue  iniection,  that  of  TumbuU's  leares  nothing 
to  be  desired.  He  could  not  find  the  f<n*mula  for  it  published, 
and  therefore  appended  a  copy,  as  follows : — 

10  grains  sulphate  of  iron, 
2  oz.  water; 
Dissolve  cold :  then  take — 

32  grains  ferrocjanlde  of  potassium, 
2  oz.  water ; 
Dissolve  cold:  mix  the  two  together  and  shake  well  for  some  time, 
then  add — 

1  oz.  glycerine, 

!(  drachm  pyroacetic  spirit, 

1  oz.  alcohol. 


The  following  is  the  Beport  referred  to  at  the  above  Meeting. 

Betekue  Depabtmsft. 

Pbocesdings  op  the  Madbas  Gotebnment. 
Bead  the  following  letter : — 

From  Captain  J.  Mitchell,  Officer  in  charge  of  the  Govern- 
ment Central  Museum,  to  J.  W.  Bbbeks,  Esq.,  Private 
Secretary  to  His  Excellency  the  Governor,  dated  Madras, 
21st  April,  1862. 

My  deab  Sib, 

1 .  On  the  4th  instant  I  had  the  hoi^our  to  acknowledge  the 
receipt  of  certain  samples  of  cotton  that  were  forwarded  with  your 
letter  of  the  3rd  April,  1862. 

2.  The  examination  of  these  samples  has  occupied  all  the  time 
I  could  command  since  that  date,  and  it  is  now  my  duty  to  report 
the  result.  I  fear  His  Excellency  Sir  W.  Denison  vnll  consider 
it  a  very  inadequate  return  for  the  time  devoted  to  it.  It  cer- 
tainly appears  so  to  me. 

3.  I  have  considered  it  advisable  to  send  in  fuU  all  the  mea- 
surements that  I  have  made  of  the  diameter  of  the  fibre,  because 
it  seems  to  me  that  a  mere  average  is  calculated  to  give  a  very 
erroneous  idea  of  cotton  as  it  really  is.  With  the  whole  of  the 
measurements  before  him  His  Excellency  will  be  able  to  see  the 

ta  on  which  the  averages  are  founded. 

4.  The  measurements  were  made  with  a  cobweb  micrometer, 
the  divisions  of  which  (with  the  object  glass  used)  have  a  value 
^^  T77.777  ^^  ^^  ^^^ '  ^^^^  quantity,  133,883,  therefore,  is  the 
common  denominator  of  fractions,  of  which  the  micrometer  read- 
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ings  entered  in  the  seyeral  columns  of  the  table  are  the  nume^ 
rators. 

5.  As  it  would  have  been  obviouslj  unsatisfactory  to  select  any 
particular  kind  of  fibres  for  measurement,  the^lan  I  adopted  was 
to  tease  out  a  pinch  of  the  cotton  until  it  lay  pretty  smooth ;  from 
this  I  detached  as  thin  a  stratum  as  possible  of  about  half  an  inch 
in  width,  which  was  placed  on  the  compressorium  in  water.  Then, 
commencing  at  one  end,  I  passed  the  different  parts  in  succession 
across  the  field  of  the  microscope,  and  measured  those  that  lay 
flattest  and  best  situated  for  that  purpose,  without  reference  to 
their  size  or  form.  I  did  not  at  first  note  in  the  table  the  form 
of  the  fibres,  but  after  a  time  it  occurred  to  me  to  do  so,  as  it  is 
evident  that  the  diameter  of  a  flat  thin  fibre  will,  as  a  rule,  be 
greater  than  a  cylindrical  one ;  indeed,  it  follows  as  a  matter  of 
course  that  if  one  portion  of  a  hollow  cylinder  be  pressed  flat,  it 
must  measure  half  as  much  more  than  the  <^linarical  portion, 
f .  «.,  in  the  ratio  of  the  semi-circumference  to  the  diameter. 

6.  You  will  obserye  that  I  have  used  the  terms  round,  roundish, 
flat,  and  flattish,  in  the  table.  I  apply  the  term  ''round"  to  a 
fibre  that  is  apparently  round  and  solid,  with  considerable  opacity, 
somewhat  like  a  stout  hair ;  but  I  do  not  mean  to  assert  that 
such  are  in  reality  solid  cylinders,  they  are  possibly  flattish  fibres 
rolled  up  in  sucn  a  way  as  to  appear  solid,  and  I  reserve  that 
point  for  further  examination. 

7.  Those  termed  ''  roundish  "  have  a  light  line  along  their  axis 
when  seen  at  the  upper  focus,  an  effect  often  seen  with  hairs,  and 
which  led  to  the  idea  of  hairs  being  tubular. 

8.  The  ''  flattish "  fibres  have  this  line  wider,  and,  a  more  or 
less,  broad,  opaque  margin,  which  is  rounded  off  so  as  to  give  the 
idea  that  a  transverse  section  would  be  an  ellipse  of  greater  or 
less  eccentricity. 

9.  The  ''flat  thin"  fibres  are  exceedingly  thin,  flattened  tubes, 
like  pieces  of  ribbon,  and  without  any  appearance  of  internal 
thickening  firom  secondary  deposits. 

10.  You  will  see  by  the  fdlowing  quotations  that  the  use  of 
some  terms  to  describe  the  nature  of  the  fibre  was  a  necessity. 
Whether  there  be  any  kind  of  cotton  in  which  a  riband-like  band 
is  the  conmion  form  I  have  yet  to  learn,  but  in  the  samples  that 
I  have  examined,  a  flat  riband-like  fibre  is  not  the  rule,  and  in 
some  varieties  it  is  almost  a  rare  exception ; — ^to  proceed. 

11.  The  late  Professor  John  Quekett  in  the  1st  volume  of  his 
Lectures  on  Histology,  speaking  of  cotton  fibres,  says  they  "are 
recognised  as  flattened  and  more  or  less  twisted  bands,"  and  his 
figure  represents,  as  well  as  a  wood  engraving  can  be  expected  to 
do,  what  I  call  "thin  flat  fibres."  The  vmter  of  the  article 
"Cotton"  in  the  English  Cydopaedia  U.j>.  1854),  says,  "They 
(».  e,  the  fibres)  are  lone,  weak  tubes,  wkich,  when  immersed  in 
water  and  exainined  unoer  the  microscope  by  transmitted  li^ht, 
look  like  flat,  narrow,  transparent  ribands,  all  entirely  distinct 
from  each  other  and  with  a  perfectly  even  surfiice  ana  uniform 
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breadth.  Professor  Henfrej,  '  Mierographical  Bictionary,*  is 
nearly  as  bad ;  he  says,  "  Erom  the  absence  of  the  regular  thick* 
ening  layers  the  cells  of  the  cotton  hairs  become  colbpsed  when 
dry,  appearing  like  alihin  band  with  thickened  borders. 

12.  1  have  said  that  1  have  not  found  the  above  descriptions  to 
appljr  otherwise  than  exceptionally,  but  1  should  mention  here, 
that  in  some  of  the  samples  small  knots  remained  after  the  cotton 
was  teased  out  with  the  fingers,  and  that  I  examined  several  of 
these  knots  and  found  them  composed  (almost  entirely)  of  very 
thin,  weak,  fiat  fibres,  much  entangled. 

13.  Although  it  seems  probable  that  the  quality  of  doth  pro- 
duced and  the  flEu^ility  of  working  must  depena  materially  upon  the 

form  of  the  fibre,  yet  great  stress  is  laid  upon  its  length.  It  is 
therefore  with  much  regret  that  I  am  obliged  to  say  I  have  not 
been  able  to  devise  any  easy  and  practical  method  of  measuring 
tingle  fibres.  The  exceeding  tenuity  of  the  fibre,  say  as  a  mean 
tAo^^  ^^  ^^  ^^  ^  diameter,  ren^rs  it  impossible  to  apply  it 
to  an  ordinary  scale,  and  the  only  method  I  can  see  is  to  cement 
them  to  a  glass  slide,  which  can  then  be  applied  to  a  scale  ruled 
on  glass  for  the  purpose.  This  is  exceedingly  tedious  and  very 
trying  te  both  eyes  and  head  from  the  impossioili^  of  seeing  the 
fibres  without  a  lens ;  I  therefore  abandoned  it  ror  the  method 
adopted  (I  believe)  by  the  broker  and  manufiicturer,  of  repeatedly 
drawing  a  small  portion  through  the  fingers  iintil  it  appears  to  M 
nearly  all  in  a  line,  and  then  measuring  these  small  tufts. 

14.  It  is  necessary  also  to  observe  that  there  is  no  equality  of 
form  or  diameter  in  the  individual  fibres,  which  are  in  one  part 
round,  in  another  flattish  and  twisted,  appearing  varicose ;  spread- 
ing out  into  a  flat,  thin  fibre  for  some  distance,  to  become  again 
contracted,  &c.  This  variation  of  form  seems  to  render  anything 
like  a  standard  of  measurement  next  te  impossible. 

15.  I  have  sent  herewith  the  small  tufts  of  cotten  from  which 
the  lengths  entered  in  the  table  were  obtained.  His  Excellency's 
proposition  te  draw  lines  on  paper  exhibiting  the  average  length 
of  the  several  staples  is,  I  think,  a  very  good  one.  I  would,  how- 
ever, suggest  that  a  broad  black  line  on  white  paper,  while  quite 
as  wdl  seen  as  a  white  line  on  black  paper,  would  be  more  readily 
executed,  the  latter  method,  I  fear,  would  require  wooden  blocks 
engraved  for  the  purpose.  It  should  be  accompanied  by  a  short 
description  of  the  way  in  which  a  small  tuft  is  to  be  prepared  for 
measurement.  The  photo-lithograph  sent  by  the  Cotton  Supply 
Assoiciation  is  not  very  plain,  and  unaccompanied  by  any  expla- 
nation it  seems  likely  to  be  misunderstood ;  for  a  ftiend  of  mine 
who  has  taken  some  interest  in  cotton  cultivation  told  me  he 
thought  it  was  intended  to  represent  seeds  with  the  adhering 
fibres  simply  stretehed  out.  If  an  educated  man  could  fall  into 
this  error,  it  would  not  be  strange  if  the  native  cultivator  should 
find  it  hard  to  understand. 

16.  I  will  not  detain  this  report  longer,  but  will  endeavour  to 
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prepare  a  memorandum  on  the  subject  of  measurement,  to  be  for- 
warded hereafter. 

P.S. — 1.  In  a  note  dated  22nd  instant,  with  which  I  was 
favoured,  His  Excellency  Sir  W.  Denison  was  good  enough  to 
suggest  the  possibility  of  obtaining  a  better  knowledge  of  the 
structure  of  cotton  fibres  by  means  of  transverse  sections. 

2.  The  subject  is  a  very  difficult  one,  as  the  sections  require  to 
be  so  exceedinjzly  thin,  less  than  one-thousandth  of  an  inch.  I 
am  not,  therefore,  surprised  that  I  did  not  succeed.  But  my 
failure  to  obtain  transverse  sections,  properly  so  called,  led  me  to 
cut  as  obliquely  as  possible  through  the  fibres,  and  this  method 
has  revealed  all  I  wanted  to  know,  for  the  sloping  extremities  of 
the  fibres  thus  obtained  show  beyond  a  doubt  thi^  in  all,  except 
the  very  thinnest,  there  is  a  greater  or  less  amount  of  secondary 
deposit,  which  in  the  round,  roundish,  and  flattish  ones  is  carried 
to  such  an  extent  as  to  form  (?)  homogeneous  solid  body,  instead 
of  a  hollow  cell  or  tube,  but  in  the  flattish  fibres  the  deposit 
appears  thickest  at  the  margins.  The  same  result  was  subse- 
quently arrived  at  by  examining  the  cut  extremities  of  other 
portions  with  a  half-inch  object  glass  and  Lieberkuhus'  reflector. 
This  method  of  examination  not  only  confirmed  the  results  of  the 
other,  but  exhibited  also  the  very  irregular  form  of  the  transverse 
section. 

8.  I  have  also  examined  the  fibres  by  polarised  li^ht,  upon 
which  I  find  the  thin  flat  fibres  have  little  or  no  action,  being 
nearly,  sometimes  altogether,  invisible  when  the  axes  of  the 
NicoPs  prisms  are  crossed.  But  they  become  visible  when  a  film 
of  selenite  is  interposed  between  them  and  the  polarising  prism. 

26th  April,  1862. 


^i 


Form  and  Character  of  the  fibre  in  the  several  samples. 


No,  1  The  majority  of  the  fibres  flattish  with  thickened  walls,  a 
few  flat  and  very  thin,  still  fewer  round  and  solid  looking. 
The  flat  thin  fibres  and  those  with  thickened  walls  in  about 
equal  proportions,  a  few  round  solid  looking. 

S'Fibres  chiefly  flattish  with  thickened  walls,  some  round  and 
roundish  solid  looking ;  but  very  few  of  the  very  thin 
kind. 

4 Many  flat  and  very  thin  fibres:  others  flattish  with  the 
walls  but  moderately  thickened,  a  few  round  solid  look- 
ing ones. 

5  The  thin  flat  fibres  present  in  considerable  number,  fibres 
generally  but  little  thickened  and  having  a  delicate  ap- 
pearance. 
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Form  and  Character  of  the  fibre  in  the  several  samples. 


„    6  Much  like  No.  5.    The  thickness  of  the  wall  of  a  fibre  that 

measured  T.Tmr'  ^^^^  TT.iir?^^  ^^ ^^  ^^^^- 
y,    7  The  flat  thin  fibres  were  tlie  predominating  character  of 

this  sample. 
„    8  Some  flat  tnin  fibres,  but  not  in  great  numbers,  the  roundish 

and  flattish  predominating. 
n    9  The  flat  thin  fibres  formed  about  (?)  ^rd ;  the  remainder 

chiefly  flattish  witii  thickened  walls. 
„  10  Thin  flat  fibres  in  considerable  numbers,  perhaps  one  half. 
„  11  Consists  chiefly  of  flattish  and  roundish  flores,  the  rery  thin 

flat  ones  being  proportionately  few. 
„  12  Fibres  roundish  and  flattish  with  thick  walls ;  very  few  of 

the  thin  flat  kind. 
„  13  A.  few  thin  flat  fibres :  some  of  the  fibres  have  a  ragged  or 

torn  appearance. 
„  14  Chiefly  rouod,  roundish  and  flattish  fibres  With  thick  walls ; 

but  few  of  the  thin  flat  kind. 
„  15  Plat  fibres  present,  but  not  in  great  number ;  chiefly  flattish 

hairs  witn  thick  walls. 
„  16  Flat  fibres  in  moderate  quntity;  the  remainder  roundish 

and  flattish  fibres  with  thickened  walls,  but  somewhat 

uneven. 
„  17  Like  No.  16.    This  is  marked  **  saw-grnned."     I  have  not 

seen  any  indications  of  the  injury  said  to  be  done  by  the 

saw-gin  to  Indian  cottons,  the  fibre  is  as  sound  as  any  I 

have  looked  at. 
„  18  Consists  of  roundish,  flattish,  and  round  fibres ;  the  broad, 

thin,  and  flat  kind  being  very  rare.     This  seems  a  very 

even  cotton. 


(Signed)  J.  Mitohblii,  Captain. 

Ordeb  THEKBOir,  5th  May,  1862,  No.  977. 

1.  Besolved  that  Captain  MitebeU*s  report  of  his  microscopical 
examination  of  various  specimeD»  of  cotton  be  printed  and  circu- 
lated. The  samples  numbered  10  to  IS  were  received  from  the 
Manchester  Cotton  Association. 

2.  Captain  Mitchell  is  requested  to  prepave  the  drawings  and 
deacriptiona  referred  to  in  paragraph  15. 

(True  Estraot.) 

(Signed)  J.  D.  Snc, 

Secretary  to  Oovemment, 

To  the  Officer  in  charge  of  the  Central  Museum. 

Ezd.  T.  MeMootry. 
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BsTlKinB    DSPABTICBKT. 

PBOonsiKGs  OF  THi  Maphab  Ooyebvhent* 

Bead  the  letter  firom  Captain  J.  Mitohbll,  Officer  in  charge  of 
the  GoTomment  Central  Museum,  to  J.  W.  fiBSiKS,  iLiq,, 
Prirate  Secretary-  to  His  Excellency  the  Govemor,  dated 
Madras,  29th  April,  1862  :— 

My  niAB  Si^ 

With  reference  to  the  16th  paragraph  of  my  letter  of  the  2l8t 
April,  1862,  to  your  address,  I  have  now  the  honour  to  forward  a 
table  exhibiting  the  prices  of  the  various  samples  of  cotton  seut 
out  by  the  Cotton  Supply  Association,  opposite  to  which  are  black 
lines  to  show  the  average  length  of  staple,  which  lengths  are  also' 
given  in  inches  and  decunal  parts.  To  this  I  have  added  a  short 
memorandum  to  show  why^  the  table  has  been  prepared,  and  con- 
taining a  few  remarks  havmg  reference  to  some  points  to  which  it 
appears  desirable  to  attract  attention 

W  ill  you  do  me  the  favour  to  ascertain  whether  this  paper  will 
meet  the  wishes  of  his  Excelleney  the  Govemor,  as  conveyed  to 
me  in  paragraph  seven  of  your  letter  of  the  3rd  April,  1862. 

The  white  lines  on  this  paper  are  intended  to  show,  without 
bavins  recourse  to  a  scale,  the  average  length  of  fibre  in  the 
severiu  samples  of  cotton  sent  by  tbe  Cotton  Supply  Association, 
being  those  in  the  greatest  demand  in  the  English  market. 

The  plan  of  measurement  adopted  was  to  t^use  out  riepeatedlv 
a  small  quantity  of  cotton  until  a  tuft  was  obtained  with  both 
extremities  of  tne  fibres  as  nearly  as  possible  in  line.  It  was  then 
tied  round  the  middle  with  a  thread,  and  applied  to  a  one-inch 
diagonal  scale. 

But  as,  notwithstanding  every  care,  there  will  remain  a  few 
fibres  which  project  beyond  the  others,  it  is  proper  to  note  that 
the  lines  represent  the  length  of  the  principal  body  of  the  tuft,  and 
not  that  of  these  few  extreme  fibres. 

There  is  a  perceptible  difference  both  to  $i^hi  and  touch  in  dif- 
ferent cottons ;  some  are  very  soft  and  ttZA^-looking,  others  feel 
somewhat  crisp  and  look  less  brilliant.  But  it  is  probable  that 
considerable  experience  is  requisite  before  cotton  can  be  judged 
of  in  this  way ;  therefore  no  attempt  has  been  made  to  lay  down 
rules  on  that  subject  here.  It  must,  however,  be  observed  that  in 
cottons  of  Indian  growth  the  microscope  shows  a  greater  propor- 
tion of  thin  flat  fibres  than  is  found  in  toe  American  grown  cottons, 
and  it  is  possible  that  much  of  the  beautiful  glossy  appearance  of 
the  better  class  of  lonff  cloths  and  cambrics  depends  upon  the 
comparative  absence  of  these  thin  flat  fibres  firom  the  cotton  of 
which  they^  are  made ;  and  it  may  be  a  question  for  scientific 
agriculturists  whetilier  any  alteration  of  the  time  of  sowing  or  by 
some  other  means  of  which  they  will  be  the  best  judges,  more 
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time  cannot  be  obtained  for  the  accumulation  of  Becondarj  deposits 
in  the  hain  of  cotton  seeds.  Its  absence,  and  perhaps  the  short- 
ness of  the  fibre  also,  majr  be  due  to  the  too  rapid  ripening  of  the 
pods,  or  is  it  owing  to  the  poverty  of  the  soil  r 

Some  cottons  present  a  considerable  number  of  **  specks,"  or 
^'  knots  ;**  these  are  found  to  consist  of  fibres  in  which  the  secondary 
deposit  is  absent,  that  is,  of  the  thin  fiat  fibres,  consisting  of  the 
ceD-wall  only. 

The  points  to  which  the  cotton  spinner  attaches  the  greatest 
importance  is  "lekoth  of  fibbi''  and  '^absekce  of  fo- 
BBieK  KATTEBS,'*  or  in  plain  words  "  diet  ;"  uniformity  of 
length  also  is  of  course  assumed ;  a  reference  to  the  prices  also 
will  show  that  they  are  in  proportion  to  the  len^h  of  ttaple. 
Thus  on  the  18th  December,  1861,  Sealsland  cotton,  which  mea- 
sured about  one  inch  and  two  thirds,  was  worth  2U.,  say  14  annas 
per  lb.,  while  saw-ginned  Surat,  which  measured  one  inch  and 
one  fifth,  say  half  an  inch  less,  brought  only  7^ J.,  or  a  trifle  more 
than  one  third  of  the  price  of  the  former. 

The  point  therefore  to  which  the  attention  of  the  grower  should 
be  directed  is,  by  improved  cultivation  to  increase  the  length  of 
staple,  for  we  see  that  when  the  staple  was  one  half  longer,  the 
price  was  three  times  greater  or  increased  from  a  trifle  under  five 
annas,  to  fourteen  annas  per  lb.  It  is  true  the  ^fibre  vras  also 
better  in  other  iroyt,  but  it  is  likely  that  more  careful  cultivation 
would  improve  the  cotton  in  every  way. 

The  cotton  (No.  1)  placed  at  the  head  of  the  list  is  that  in 
greatest  demand,  and  it  vnll  be  seen  that  its  len&^h  does  not  much 
exceed  the  Broach  cotton.  Knowing  what  carenil  agriculture  has 
effected  in  Europe,  Europeans  have  a  right  to  expect  that  the 
same  cause  should  produce  the  same  effect  in  India,  and  in  addi- 
tion to  one-half  or  60  per  cent,  to  the  price  should  be  an  induce- 
ment sufficient  to  the  cotton  grower  to  endeavour  to  effect  such 
an  improvement  as  would  give  India  that  command  of  the  cotton 
market  which  is  now  held  by  America. 
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Length  and  Price  on  the  \%th  December,  1861,  of  the  following  Samples 

of  Cotton. 


10 
11 

12 
13 

14 


17 


Description. 


American  Medium 
Cotton   


Sea  Island  Cotton 


Sea  Island  Cotton, 
stained   


Egyptian  Cotton 


Pernambnco  Cot- 
ton  


Fair  Orleans  Cot- 
ton  


15  Middling  Orleans 
Cotton   


16  Broach  Sorat. 


Saw-ginned  Surat. 


to 


to 


On  the  20th  Noyember,  1861,  for  this  sample  only. 
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Obdeb  thbbbok,  10th  June,  1862.  No.  1276. 

1.  The  Government  are  much  obliged  to  Captain  Mitchell  for 
the  Table,  &c.,  submitted  with  this  letter. 

2.  As  the  Table  cannot  be  of  much  use,  the  Ooyemment  direct 
that  copies  of  it  and  of  the  Memorandum  annexed,  as  also  of  the 
papers  recorded  in  the  Order  of  6th  May,  1862,  No.  977,  be  fur- 
nished to  the  Board  of  Eevenue  for  distribution  to  the  several 
Collectors  of  this  Presidency,  and  to  such  other  persons  as  are 
interested  in  cotton  cultivation. 

(True  Extract) 

(Signed)    J.  D.  Sim, 

Secretary  to  (Government. 
To  Captain  J.  Mitchell. 

To  the  Board  of  Bevenue. 

Exd,  S.  T.  Augusii^ 


Ordinary  Meeting,  March  22nd,  1864. 

B.  W.  BnnrBT,  P.B.S.,  F.G.S.,  President,  in  the  Chair. 

Mr.  HuBST  communicated  the  following  letter  from  Capt.  John 
Mitchell,  Superintendent  of  the  Madras  Museum  ; — 

Madras,  l^th  January,  1864. 
To  H.  A.  HuBST,  Esq.,  61,  George  Street,  Manchester. 

Dbab  Sib, — I  have  the  pleasure  to  acknowledge  the  receipt  of 
your  letter  of  the  10th  November,  1863. 

There  are  very  few  microecopists  here,  and  as  I  do  not  know 
any  person  who  is  likely  to  undertake  the  examination  of  cotton 
fibre  in  the  various  stages  of  its  growth,  I  have  resolved  to  do  so 
myself,  in  the  belief  that  the  subject  is  one  of  sufficient  importance 
to  justify  me  in  devoting  one  day  in  the  week  to  the  inquiry  so 
long  as  may  be  found  necefleary* 

I  have  accordingly  made  arrangements  with  Dr.  Hunter, 
Honorary  Secretary  of  the  Madras  Agrihorticultural  Society 
(who  at  once  promised  me  every  assistance),  to  receive  weekly  on 
Saturday  a  few  pods  from  the  Society*s  grounds,  where  cotton  of 
all  kinds  is  growing. 

I  have  alraidy  given  four  days  to  this  inquiry,  and  although  it 
is  still  in  its  infancy,  I  have  obtained  some  interesting  results, 
which  I  will  at  once  briefly  coounuiucate. 

I  began  the  examination,  with  pods  that  were  supposed  to  have 
been  just  formed.  In  this,  the  earliest  stage,  I  found  the  cotton 
hairs  just  becoming  visible  upon  the  surface  of  the  seed  as  minute, 
transparent  hemispheres  containing  a  few  motionless  granules — 
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I  shonld  perhaps  Bay  trannluoent,  for  the  cotton  hairs  do  not  seem 
ever  to  be  transparent. 

In  a  more  advanced  stage  the  seeds  were  covered  with  hairs 
which  contained  numerous  minute  granules  floating  in  a  very 
fluid  and  colourless  mucus.  An  active  rotation  of  the  cell  con- 
tents, exactly  like  that  in  Nitella,  was  seen  in  all  the  hairs  that 
had  not  been  injured  by  pressure,  and  continued  for  a  considerable 
time,  at  least  half  an  hour.  I  found  it  could  be  seen  with  Boss's 
half-inch  and  the  higher  eyepieces,  but  I  used  chiefly  a  iV^h. 

In  a  pod  apparently  somewhat  older  the  appearances  only 
differed  by  the  cell  contents,  which  I  have  called  colourless  mucus 
above,  becoming  thickened,  and  the  granules  somewhat  smaller, 
so  that  we  had  a  fine  granular  mucus  of  a  pale  buff  colour. 

As  the  pod  becomes  older  the  cell  contents  appear  to  increase 
in  density  and  rotation  to  cease ;  at  least  I  have  not  seen  rotation 
unless  in  the  hairs  of  young  seeds,  i.e,,  seeds  from  young  pods  of 
perhaps  from  two  or  three  to  ten  or  twelve  days*  growth.  I  have 
not,  imfortunately,  been  able  to  learn  the  exact  age  of  the  pods. 

On  Saturday  last  I  plucked  a  fine  pod  of  Queensland  cotton 
(growing  in  the  garden  of  a  friend)  that  was  supposed  to  be  nearly 
full  grown,  and  was  upwards  of  two  inches  in  vertical  diameter. 
In  the  hairs  of  this  I  found  ^nerally,  but  not  alwavs,  a  considerable 
amount  of  secondary  deposit,  made  evident  by  the  thickening  of 
the  walls  and  by  its  action  on  polarized  light.  But  in  the  hairs  of 
younger  pods  tnere  was  nothing  of  the  kind,  and  the  walls  were  so 
thin  as  scarcely  to  afford  evidence  of  their  presence,  it  requiring 
considerable  power  to  brinff  out  the  usual  double  contour  line,  and 
they  had  no  action,  sin^y,  on  polarized  light,  although  they 
became  a  little  luminous  in  a  mass  of  many. 

The  growing  cotton  fibre  is  an  elongated  cone  with  a  hemi- 
sphericfd  apex,  and,  of  course,  a  circular  transverse  section.  Each 
hair  is  a  single  cell.  I  have  sought  in  vain,  with  all  powers  and 
every  kind  of  illumination  that  I  thou|;ht  likely  to  render  it 
visible,  for  any  section  or  transverse  division  in  the  hairs,  and  I 
have  been  equallv  unsuccessful  in  my  search  for  spiral  fibres, 
which  Mr.  O'l^eill  says  he  found  in  cotton  by  means  of  re-agents, 
and  I  believe  I  am  justified  in  saying  that  spiral  fibre  did  not  exist 
in  any  cotton  hairs  hitherto  examin^  by  me.  But  I  have  yet  to 
examine  pods  of  a  later  growth,  and  spiral  fibre  may  yet  appear, 
but  I  must  confess  I  do  not  expect  it. 

I  have  not  seen  any  twist  in  growing  fibre,  and,  notwithstanding 
the  pressure  to  which  the  hairs  are  probably  exposed,  I  have  seen 
no  flattening  from  this  cause,  but  the  hairs  of  course  coUapse  and 
become  flat  when  from  any  cause  the  cell  contents  are  absent. 
From  sections  I  have  made  and  examined  I  believe  that  in  the 
younger  pods  the  hairs  wind  round  the  seeds;  in  the  more 
advanced  stages  the  hairs  of  neighbouring  seeds  intermingle,  and 
this  may  account  for  the  bent  and  twisted  appearance  of  dir 
cotton,  that  is,  in  some  degree;  but  the  principal  cause  will 
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doubtless  be  found  in  the  desiccation  of  the  cotton  after  it  is 
exposed  to  the  sim  by  the  bursting  of  the  capsule. 

I  must  not  omit  to  mention  that  when  by  pressure  a  portion  of 
the  contents  is  expelled  from  the  cotton  nairs,  it  frequently 
appears  in  the  form  of  small  spheres,  in  which  Bin  active  molecular 
movement  of  granules  is  seen,  just  as  in  the  mucous  corpuscles 
from  the  mouth,  from  which,  in  appearance,  they  only  differ  in 
their  larger  size. 

I  have  seen  in  some  dry  Sea  Island  cotton,  with  a  -j^th  and 
polarized  light,  what  Mr.  Sidebotham  (was  it  he  ?)  took  for  spiral 
nbres,  I  presume ;  but  they  are  only  visible  in  places  and  not  in 
all  hairs.    I  confess  that  at  present  I  am  a  sceptic  on  this  point. 

With  apologies  for  this  hafity  letter, 

I  am,  dear  Sir, 

Your  most  obedient  servant, 

J.  Mitchell,  Captain, 
Superintendent  Madras  Museum. 


Ma/y  9^A,  1864. 

Officers  elected  9th  May,  1864i: — President,  Joseph  Side- 
botham ;  Vice  Presidents,  Arthur  O.  Lathi^,  Thomas  Allcock, 
M.D.,  John  B.  Dancer ;  Secretary,  Henry  Alexander  Hurst. 

Of  the  Council: — Joseph  Baxendell,  P.R.A.S.,  Thomas  H. 
Nevill,  John  Parry,  W.  H.  Heys,  W.  Roberts,  M.D.,  W.  C. 
Williamson,  P.B.S.,  &c.,  Murray  Gladstone,  L.  H.  Orindon. 

AKirUAL  BSPOBT,  1864. 

The  Council  of  your  Section  in  presenting  this,  their  sixth 
annual  report,  have  to  regret  the  loss  of  their  late  Secretary,  Mr. 
George  Mosley,  whose  untiring  in4u8try  and  zeal  in  promoting 
the  progress  of  the  Society  can  hardly  be  over  estimated.  One 
of  tne  first  members,  he  was  from  its  very  commencement  an 
indefatigable  worker  in  its  cause,  and  the  Council  believe  that  to 
him,  in  a  great  measure,  may  be  attributed  the  marked  success 
and  increasing  usefulness  of  this  Section.  His  place  has  been 
very  ably  filled  by  Mr.  H.  A.  Hurst,  one  of  the  original  sug- 
gestors  of  a  Microscopical  Society  in  Manchester,  and  fSso  one  of 
our  oldest  members,  who  has  without  hesitation  very  kindly 
acceded  to  the  request  of  the  Council  to  take  upon  himself  the 
duties  of  Honorary  Secretary  of  the  Society. 

Your  Council  have  only  to  record  the  accession  of  one  new 
member  during  the  past  Session,  which  has  been  one  of  compara- 
tive quietude  in  the  nistory  of  Microscopical  science. 
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1^6  fcdlowing  papers  and  communicationt  have  been  laid  before 
you  at  the  meetings  held  this  Session  >— 

Two  oommtmications  *^  On  the  structure  of  the  Cotton  Fibre  at 
yarious  stages  of  its  growth,"  by  Captain  J.  Mitchell,  of  Madras. 

A  paper  by  Messrs.  Thomas  Davies  and  J.  D.  Dale,  *'0n 
Transparent  Injections." 

A  paper  by  W.  H.  Hjslop,  **  On  mounting  Microscopic  pre- 
parations in  Uanada  balsam  and  chloroform." 

'*  Description  of  an  instrument  for  collecting  soundings  free 
from  tallow,"  by  Captain  Baker,  ship  "  Niphon." 

A  paper  by  Mr.  Sidebotham,  **  On  mounting  objects  for  the 
Microscope  in  fluids,"  illustrated  by  specimens  mounted  in  1842 
and  subsequent  years. 

**  •Suggestions  as  to  the  use  of  mica  slips  and  coyers  instead  of 
glass,  when  emoloying  high  object-glasses,"  by  Mr.  Sidebotham. 

Addresses  *^  On  the  present  state  and  aims  of  Microscopic  In- 
yestigation,"  by  Professor  Williamson  and  Mr.  Sidebotham. 

The  Society  haye  also  been  fciyoured,  by  Mr.  Dancer,  with  the 
exhibition  of  a  new  and  improyed  ox^'calctdm  Microscope. 

Abstracts  of  most  of  the  aboye  communications  haye  been 
printed  in  the  proceedings  of  the  Society,  and  in  the  '  London 
Quarterly  Journal  of  Microscopical  Science.' 

Many  discussions  haye  taken  place  regarding  the  structure  of 
the  cotton  fibre. 

Your  Council  would  remind  the  members  that  ample  supplies 
of  cotton  plants  are  being  raised  for  their  use,  and  trust  the 
structure  of  cotton  fibre  will  be  fully  inyestigated  during  the 
recess,  the  members  haying  at  their  command  better  object-gbuses 
and  instruments  than  haye  been  hitherto  applied  to  these  investi- 
gations. Mr.  Orindon  has  kindly  promised  to  supply  pods  to 
members  who  apply  for  them. 

Supplies  of  soundings  haye  continued  to  arriye  firom  yarious 
quarters  of  the  world,  and  it  is  to  be  hoped  another  year  will  not 
elapse  ere  some  attempt  be  made  to  examine  and  classify  the  fine 
collection  now  in  the  possession  of  the  Section.  The  addition  to 
your  microscopical  objects  has  not  been  important,  excepting 
twenty-four  beautiful  slides  df  scales  of  diurnal  lepidoptera,  illus- 
trating Mr.  John  Watson's  paper  on  the  subject,  read  at  our 
previous  Session ;  a  fine  specimen  of  Microscopic  writing  on  glass 
presented  by  Mr.  W.  J.  Bideout,  and  some  fine  sections  of  cotton 
m)m  Mr.  Crum,  illustrating  his  pamphlet  on  the  subject. 

Your  Council  would  earnestly  solict  the  donation  of  good  illus- 
tratiye  slides,  which  would  always  be  accessible  to  the  members, 
and  hope  that  in  time  a  valuable  collection  of  authentic  specimens 
mi^  be  brought  together  to  serve  for  reference. 

The  attention  or  the  Section  is  respectMly  called  to  a  new  rule 
of  the  Parent  Society  admitting  associates  to  the  Section  on  their 
paying  half  a  guinea  yearly  subscription  to  the  Section  and  a 
similar  sum  to  the  Parent  Society.  These  associates  enjoy  the 
privileges  of  attending  the  meetings  of  the  Section  to  which  they 
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belong,  and  also  the  use  of  the  reading  room,  with  access  to  the 
valuable  library  of  the  Parent  Society.  It  is  to  be  hoped  that 
this  measure  will  add  to  the  number  and  efficiency  of  the  Section. 
The  Treasurer  submits  the  following  account  of  receipts  and 
expenditure  of  the  past  year : 

J,  G,  Lmde^  Treasuref',  in  account  with  the  Htcroacopical  Section 
of  the  Literary  and  Philosophical  Society  qf  Manchester ^  from 
May  \^th,  1863,  to  May  %th,  1864. 


Dr  £   s.  d. 

To  Balance  of  las^Aocoaut  4  15    2 

Subscriptions  received  16    5    0 


mi   0   2 


Or.  £   s.  d. 

Bj  MicroMopicBlJotinial .  0  10    0 

Printing  aad  Stationery  110 

Album  0  16    0 

Liteiarj  and  Philoso- 
phical   Society    for 

attendance    2    2    0 

Tea  and  Coffee 2  16    0 

Postages   0    7  11 

Balance 18    6    9 


£21    0    2 


Examined  and  fomid  correct, 

John  Siaoo,  Jun.,         Xj^jOior 

AOBK&T   ^O&THIKOTOK,  J-^*»»'Of*. 

In  conclusion,  your  Council  would  earnestly  beg  members  to 
avail  themselves  of  the  ensuing  recess  to  work  up  some  of  the 
many  mysteries  still  existing  in  Microsco[>ic  Science.  The  move- 
ments of  DiatomaoeiD, — reported  Amoeba  in  the  interior  of  Phmts, 
— Sexuality  of  Infnsoria, — are  all  subjects  which  will  amply  repay 
careful  thought  and  investigation.  The  doubt  existing  as  to  the 
cause  of  the  first,  may  be  considered  almost  a  reproach  to  Micro- 
scopic workers. 

X  our  Council  would  also  express  a  hope  that  the  next  Session 
may  be  as  firuitf ul  (if  not  more  so)  than  the  last. 

The  Report  of  the  Committee  appointed  to  consider  the  best  means  qf 
mounting  objects  belonging  to  the  Section,  was  read  and  received. 

COPY  OF  THJB  BXPOAT. 

The  Coqimittee  appointed  to  consider  the  best  means  of  mounting 
the  objects  belonging  to  the  Section  have  now  to  report,  that 
several  meetings  have  been  held  to  fix  upon  the  method  to  be 
pursued  to  carry  out  the  views  of  the  menxbers. 

The  following  resolutions  and  recommendations  have  been 
passed: 

1.  It  is  desirable  that  the  soundings  be  first  attended  to,  and 
that  a  specimen  of  each  be  mounted  dry  for  the  cabinet,  to  show 
the  Sana  and  the  general  charact^  of  the  sei^bottom  or  harbour 
firom  whence  it  was  obtained. 
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2.  Those  soundings  ccmtftining  interesting  specimens  may  be 
afterwards  mounted  on  a  slide  of  Nevill's  cells,  each  description 
separate. 

3.  That  it  may  be  desirable  to  request  certain  members  to 
prepare  cells,  others  to  mount  the  specimens,  and  others  to  examine 
ana  report  upon  them  when  mounted. 

4.  Ijiat  any  of  the  members  of  the  Section  who  may  desire  to 
assist  in  the  work  can  do  so;  and  that  a  rerister  be  kept  of 
specimens  delivered  to  members  and  the  time  of  return. 

5.  That  the  Section  shall  provide  glass  slides  and  thin  glass  for 
the  purpose  of  mounting  the  specimens. 

6.  Duplicate  slides  of  interesting  objects  from  soundings  may 
be  exchanged  for  other  objects  not  in  the  cabinet. 

7.  The  specimens  of  Indian  woods  may  be  mounted  for  distri- 
bution amongst  the  members  by  any  member  who  may  wish  to 
take  charge  of  them,  and  who  vml  at  the  same  time  mount  one 
slide  of  each  for  the  cabinet ;  the  blocks  to  be  returned  to  the 
Section  when  done  with. 

8.  That  a  catalogue  of  the  objects  now  in  the  cabinet  be  made 
as  soon  as  convenient. 

9.  The  Committee  recommends  that  three  curators  be  annually 
appointed,  who  shidl  have  charge  of  the  management  of  the 
specimens  belonging  to  the  Section, 


LnnfEAJBT   SOCIETT. 

On  the  Spiral  MutKoros  of  the  Flocci  in  the  Geihts  T&iohia. 
By  the  Eev.  M.  J.  Bbbklbt,  M.A.,  F.L.S. 

A  good  deal  of  controversy  has  arisen  respecting  the  real 
nature  of  the  spiral  markings  m  the  genus  Trichia,  which  were 
first  observed  by  Schmidel  and  the  younger  Hedwig,  and  after- 
wards more  exactly,  on  modem  improvements  in  the  microscope, 
by  Klotzch  and  Corda,  who  were  probably,  at  the  time  they 
made  their  observations,  unaware  of  the  earlier  notices.  The 
accuracy  of  Corda's  drawings  has,  however,  been  called  in  ques- 
tion ;  and  mycologists,  a  few  months  back,  were  pretty  equally 
divided  on  either  side,  the  one  regardin^^  the  threads  as  real  spiral 
vessels,  the  other  insisting  that  the  spiral  lines  were  due  to  tor- 
sion, while  l&i,  Gurrie  advocated  a  third  opinion,  in  which  he  has 
been  followed  by  De  Bary  and  Wigand,  viz.,  that  the  markings 
were  due  to  elevations  in  the  threads  assuming  a  spiral  direction. 

The  question  has  again  been  brought  immediately  under  my 
notice  by  some  observations  of  Mr.  Knight,  sent  in  a  letter  to 
Dr.  Hooker  from  New  Zealand,  an  extract  of  which  I  shall  beg  to 
lay  before  the  Society. 

"  I  notice,"  writes  Mr.  Knight,  "  in  the  review  of  Mr.  Ber- 
keley's '  Outline  of  British  Fungology'  in  ibe  '  Natural  History 


Digitized  by 


Google 


F&OCEEDINGS   OF   SOCIETIES.  283 

Beview'  of  January,  1861,  p.  8,  that  the  reviewer  states,  in  re- 
spect of  spiral  vessels,  that  it  is  true  that  all  the  species  of  Xrichia 
contains  threads,  all  of  which  bear  spiral  markings,  but  the  nature 
of  the  mailings  is  still  a  subject  of  controversj. 

*'  That  these  threads  are  true  spiral  threads  I  cannot  doubt.  I 
should,  three  or  four  years  ago,  have  drawn  your  attention  to  the 
observations  I  had  made  on  the  subject,  had  I  not  been  under  the 
impression  that  the  controversy  had  ceased,  and  the  spiral  nature 
of  those  cells  been  admitted. 

**  I  send  you  now  a  tracing  of  a  sketch  which  I  made  several 
years  ago.  You  vrill  see  that  there  are  three  distinct  continuous 
spirals— not  asperities,  nor  what  the  reviewer  terms  arcuate  eleva- 
tions of  the  cell-wall  following  a  spiral  direction.  That  there 
may  be  no  doubt  of  the  correctness  of  the  observation,  I  enclose 
for  Mr.  Berkeley  a  few  specimens  of  a  Triehia  collected  here. 
I  have  had  them  some  time,  and  they  may  not  be  so  well  adapted 
for  observation  as  when  in  a  living  state.  With  a  good  micro- 
scope and  a  ^th  object-glass  the  spirals  are  brought  out  quite  dis- 
tinct, but  a  |th  may  be  necessary  to  enable  one  to  count  the  num- 
ber of  spirals. 

"  Previous  to  observation,  the  specimen  should  be  placed  for  a 
few  hours  in  cold  water,  and  then  in  boiling  water.  A  shallow 
eye-glass  would  be  best  to  use  with  the  ^th ;  otherwise,  from  the 
age  of  the  specimen,  the  crossing  of  the  threads  vnll  give  the  ap- 
pearance of  asperities.  The  size  of  the  spores  is  at  least  four 
times  too  great  to  admit  of  their  being  a  spore  attached  to  each 
asperity." 

Just  after  the  receipt  of  Mr.  Knight's  communication,  a  very 
learned  paper,  by  Herr  Wigand,  appeared  in  Pringsheim's  '*  Jahr- 
bucher  fur  wissenschafbliche  Botanik,"  (published  at  the  end  of 
November,  1861)  on  the  genus  Triehia  and  thenearlv  allied  genus 
Arcifria,  which  differs  principallv  from  Triehia  in  the  absence  of 
spiral  markings,  or  rather  in  the  frequent  substitution  of  rings 
instead  of  spirals.  The  memoir  is  accompanied  by  numerous  and 
most  careful  figures ;  and  while  it  is  quite  convincing  as  to  the 
threads  bearing  a  very  close  relation  to  the  spiral  vessels  of  higher 
plants,  it  shows  at  the  same  time  that  they  cannot  be  considered 
(at  least,  so  far  as  herbarium  specimens  show)  as  vessels  contain* 
ing  a  free  spiral  thread,  or  even  a  raised  spiral  thread  attached  to 
the  inner  vralls,  but  rather  as  having  an  elevation  of  their  walls 
from  within  in  a  spiral  direction,  so  as  to  leave  a  groove  exter- 
nally between  each  volution  of  the  spiral, — the  hollow  of  the 
Spiral  itself  being  filled  up  afterwards,  it  should  seem,  by  the 
eposition  of  new  matter,  though  never  in  such  a  degree  as  to 
produce  a  raised  spiral  thread  within  the  tube ;  they  resemble,  in 
fact,  if  I  may  be  allowed  to  use  the  illustration,  a  male  screw  rather 
than  a  female.  As  a  proof  of  the  deposit  being  subsequent 
to  the  spiral  elevations,  he  adduces  the  fact  that  when  first 
formed^they  are  colourless,  and  that  they  only  become  opaque  at  a 
later  period  of  development.    In  certain  states  of  Triehia  furcata, 
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aa  in  Arcyra  punicea,  he  finds  rings  instead  of  spiials,  and,  in 
some  threads  of  the  former,  rings  and  spirals  at  the  same  time, 
with  the  addition  of  bladder-like  swellings  or  beads  towards  the 
extremities.  In  Triohia  ahietma  the  spiral  branches,  and  after 
two  or  three  volutions  become  simple  again,  then  running  in  a 
horizontal  detection  so  as  to  form  imperf^  rings,  and  then  again 
becoming  oblique,  exactly  after  the  fashion  of  the  mixed  ressels 
of  Fh»nogams.  Such  phases,  it  is  clear,  could  never,  be  pre- 
sented by  any  twisting  of  a  flat  thread,  even  where  there  is  one 
spind  alone — not  to  mention  the  fact  that  the  threads  are,  from 
their  earliest  growth,  not  flat,  but  cylindrical— much  less  where 
the  threads  themselves  are  branched  and,  at  the  same  time,  irre- 
gular in  outline,  as  is  frequently  the  case.  Till  a  thin  vertical 
slice  from  a  thread  can  be  obtained,  it  may  be  impossible  to  say, 
so  positively  as  to  convince  all  eainsayers,  notwithstanding^  the 
deeper  tint,  whether  there  is  reauy  any  deposit  in  the  inside  of 
the  threads  corresponding  to  the  spiral  marking,  though  in  anv 
case  the  elevations  are  due  simply  to  some  action  wUhin^  which 
take  place  in  a  spiral  or  circular  direction,  passing  occasionally 
from  one  into  the  other. 

I  have  examined  Mr.  Knight's  specimens,  prepared  precisely 
according  to  his  directions,  and  with  an  object-glass  of  one-fifth  1 
Bee,  clearly  enough  to  satisfy  myself,  that  there  is  a  depression  in 
the  membrane  of  the  thread  between  each  spiral  exactly  as  the 
structure  is  figured  by  Wigand,  and,  indeed,  previously  by  Mr. 
Currey,*  though,  at  the  same  time,  it  seems  clear  to  me  that  there 
is  no  twisting  of  the  thread,  and  that  the  appearance  could  never 
have  been  brought  about  by  mere  torsion.  In  Battarea  I  have 
seen  the  vessels  more  closely  approaching  the  type  in  PhsB- 
nogams;  and,  unless  I  am  greatly  deceived,  I  have  on  former 
occasions,  in  individuals  of  Trichia  which  had  just  passed  from  the 
milky  stage,  seen  nearer  approaches  to  this  than  any  which  are 
figured  in  Wisand's  plates.  Be  this,  however,  as  it  may,  whether 
the  difierence  be  greater  or  less,  it  is  pretty  certain  that  the  spiral 
marking  of  the  threads  is  a  case  rather  of  affinity  than  analogy ; 
and  we  cannot  entirely  denv  the  existence  of  spiral  vessels  in 
fungi,  though  they  may  exhibit  a  somewhat  different  type  from 
that  to  which  we  are  accustomed.  I  have  seen  precisely  the  same 
arcuate  elevations  in  the  cells  of  Sphagnum,  respecting  the  spiral 
threads  of  which  I  believe  there  is  no  doubt.— e/bwrna/  of  Lin, 
Soc,  Vol.  VII,  p.  54. 


On  the  Spiotjla  contained  in  the  "Wood  of  the  Welwitschia,  and 
the  Crystals  pertaining  to  them.    By  Colonel  Philip  Yobke, 

r.B.s. 

"When  the  spicula  were  immersed  in  dilute  hydrochloric  acid, 
even  though  they  remained  in  the  liquid  several  hours,  there  was 
no  action  on  the  crystals. 

*  '  Quart.  Joum.  Mic.  Sci.,'  Vol.  Ill,  PL  II,  fig  4. 
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Also  when  the  spictda  were  placed  in  a  platinam  spoon  with 
hydrofluoric  acid  and  heated,  and  when  the  same  was  done  with  a 
solution  of  caustic  soda,  there  was  no  apparent  action  on  the 
dystals. 

On  the  other  hand,  when  the  spicula  were  boiled  in  nitric  acid, 
the  crystals  disappeared. 

Whea  a  few  spicula  were  carefully  burned  by  heating  them  on 
platinum  foil  over  a  small  spirit-flame,  a  white  ash  remamed  of  the 
form  of  the  spicula ;  and  when  this  ash,  moistened  with  water, 
was  examined  by  the  microscope,  it  was  found  to  be  made  up  of  a 
congeries  of  the  crystals  unaltered  in  form,  and  acting  on  polarized 
light. 

When  a  drop  of  dilute  hydrochloric  acid  was  added,  the  crystab 
disappeared,  apparently  with  efferTCscence. 

A  quantity  of  the  spicula  was  collected  which  weighed  0*106 
gr. ;  tins  was  carefully  burned  as  before ;  the  ash  weighed  0*010 
gr.,  or  just  10  per  cent. :  water  added  to  the  ash,  the  liquid  slightly 
restored  the  blue  of  reddened  litmus ;  a  drop  of  hydrochloric  acid 
added,  the  ash  dissolved  with  brisk  eflervescence ;  and  when  this, 
neutralized  by  ammonia,  was  tested  by  oxalate  of  ammonia,  a  con- 
siderable precipitate  formed. 

The  supernatant  liquid  was  removed,  and  tested  by  phosphate  of 
soda ;  but  a  very  minute,  if  any,  precipitate  was  thus  formed. 

Tlds  experiment  shows  that  the  siibstance  examined  is  essen- 
tially carbonate  of  lime,  possibly  with  a  little  carbonate  of  magnesia. 

The  form  of  the  crystals  also  supports  this  view,  though  their 
minuteness  renders  the  examination  difficult.    By  &x  the  greater 

Sketches  of  the  cryHaU. 
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number  of  the  crystals  presented  a  rhombic  outline,  the  largest 
measuring  in  their  longer  diagonal  -^i^^^  of  an  inch.  Some 
approximation  to  the  measure  of  the  angles  was  obtained  by 
means  of  a  doubly  refracting  prism  fitting  on  to  the  eye-piece  of  the 
microscope ;  the  mean  of  several  measures  gave  106  nearly  as  the 
value  of  the  obtuse  angle  Tthat  of  calc-spar  being  106°5').  With 
regard  to  the  prismatic-looking  crystals  occasionwly  seen,  several, 
examined  by  &vorable  li^ht,  presented  the  figure  a,  h. 

This  form  of  rhomboid  resembles  that  which  was  called  by 
Haiiy  the  "inverse,"  a  peculiarity  of  which  is,  that  its  plane 
angles  measure  the  same  as  the  mhedral  angles  of  the  primary 
rhomboid. 

The  crystals  of  the  so-called  crystallized  sandstone  of  Fontaine- 
bleau  (which  are  carbonate  of  lime  containing  sand)  are  instances 
of  this  form. 
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Aq  it  ftppean,  therefore,  that  these  cr^etals  consiBt  of  carbonate 
of  limis,  the  queetion  remains,  What  is  it  that  protects  them  from 
the  action  ot  acids  ? 

Some  light  is  thrown  on  this  question  by  the  following  observa- 
tions : 

Alcohol  and  ether,  even  when  heated,  had  not  the  power  of 
removing  the  protecting  substance ;  but  if,  after  digesting  with 
ether,  the  spicuk  were  boiled  in  solution  of  caustic  soda  and  sub- 
sequently immersed  in  dilute  hydrochloric  acid,  the  crystals 
disappeared,  and  their  places  were  occupied  by  amorphous  natcbes. 

There  is  oue  objection  that  may  perhaps  lie  taken  to  the  view 
here  adopted  as  to  the  nature  of  the  crystals,  which  may  as  well 
be  noticed.  It  may  be  thought  that  in  the  plant  the  lime  was 
united  to  some  organic  acid,  say  the  oxalic.  But  it  will  be 
admitted  that,  putting  aside  the  agreement  in  forip  with  carbonate 
of  lime,  the  fkct  of  the  crystals  being  unaltered  in  form  by  burn- 
ing, and  retaining  the  power  of  acting  on  polarized  Ik^t,  is  fatal 
to  such  an  hypothesis.— J^M^vto^  of  Linn.  Soe.y  Vol.  Yli,  p.  106. 


BoYjLL  SoouBxr. 

"  A  ChntribuHon  to  the  Minute  Akatomy  of  the  Betika 
Amphibia  and  Beptiles.  By  J.  W.  Hulke,  F.B.C.I 
Assistant-Sui^;eon  to  the  MiddUesex  and  the  Boyal  London 
Ophthalmic  Hospitals.  Communicated  by  W.  Bowkan,  Esq 
Beceived  February  4, 1864. 

(Abstract.) 

The  animals  of  which  the  retina  was  examined  were  the  frog, 
the  black  and  yellow  salamander,  the  edible  turtle,  the  water-  and 
the  land-tortoise,  the  Spanish  G^cko,  the  blindworm,  and  the 
common  snake.  The  method  adopted  was  to  examine  the  retina 
(where  possible)  immediately  after  decapitation  of  the  animal, 
alone  and  with  chemical  agents ;  and  to  make  sections  of  the 
retina  hardened  in  alcohol  or  in  an  aqueous  solution  of  chromic 
acid,  staining  them  with  iodine  or  carmine,  and  adding;  glycerine, 
pure  and  diluted,  to  make  them  transparent.  The  following  is  a 
summary  of  the  results  of  the  examination: 

1.  The  rods  and  cones  consist  of  two  segments,  the  union  of 
which  is  marked  by  a  bright  transverse  line. 

2.  Each  segment  consists  of  a  membranous  sheath  and  contents. 

3.  The  outer  segment,  or  shqfty  is  a  long  narrow  rectangle  (by 
inference,  a  prism  or  cylinder).  It  refracts  more  highly  than  the 
inner  segment.  Its  contents  are  structureless,  and  of  an  albu- 
minous nature.  It  is  that  part  which  is  commonly  known  as  "  the 
rod'*  It  is  smaller  in  the  cones  than  in  the  rods,  and  in  the  cones 
narrows  slightly  outwards. 

4.  The  outer  ends  of  the  shafts  rest  upon  the  inner  surface  of 
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1^6  choroid,  and  their  sides  are  separated  by  pigmented  processes, 
prolonged  from  the  inner  surface  of  the  choroid  between  them  to 
the  line  that  marks  the  union  of  the  shaft  with  the  inner  segment. 
The  effect  of  this  is  that  the  shafts  are  completely  insulated,  and 
rays  entering  one  shaft  are  prevented  passing  out  of  it  into  neigh- 
bouring shares. 

5.  The  inner  segment  of  the  rods  and  cones,  or  body  (the  ap- 
pendage of  some  microBCOf>ists),  has  a  generally  flask-shaped  form, 
longer  and  more  tapering  in  the  rods,  shorter  uid  stouter  in  the 
cones.  It  is  much  paler  and  less  conspicuous  than  the  shaft.  It 
fits  in  an  aperture  in  the  membrana  limitans  ext^na. 

'  Its  inner  end  always  encloses,  or  is  connected  by  an  inter- 
mediate band  with  an  outer  granule  whidi  lies  in  or  below  the 
IcTcl  of  the  membrana  limitans  externa.  Its  outer  end,  in  cones 
only,  contains  a  spherical  bead  nearly  colourless  in  the  frog  and 
blindworm,  brilliantly  coloured  in  the  turtle  and  water-  and  land- 
tortoises,  and  absent  from  the  common  snake  and  Spanish  G^cko. 
In  addition  to  this  bead,  where  present^  and  the  outer  granule, 
the  body  contains  an  albuminous  subst^ce  which  in  chromic  acid 
preparations  retires  as  an  opaque  granular  mass  towards  the  outer 
end  of  the  body.  The  inner  end  of  the  body  is  prolonged  inwards, 
in  the  form  of  a  pale,  delicate  fibre,  which  was  sometimes  followed 
through  the  layer  of  inner  granules  into  the  granular  layer.  It 
does  not  appear  to  be  structurally  connected  with  the  inner  gra- 
nules. It  is  essentially  distinct  from  Miiller's  radial  fibres,  and 
bears  a  considerable  resembhmce  to  the  axis-cylinder  of  nerve. 
That  it  ever  proceeds  from  the  outer  granule  associated  with  the 
rod-  or  cone-body  is  doubtful,  from  the  consideration  (n)  that 
where  the  body  is  large,  and  the  granule  lies  within  at  some 
distance  from  its  contour,  the  fibre  is  seen  to  leave  the  inner,  end 
of  the  body  distinct  from  the  granule,  and  (/3)  that  the  fibre 
appears  to  proceed  from  the  outer  granule  onlv  where  the  bod^  is 
small,  as  in  the  frog,  and  where  the  granule  does  not  lie  within 
the  body,  but  is  joined  to  this  by  a  band.  Hitter's  axial  fibres  are 
artificial  products. 

6.  The  "outer  granules"  are  large,  circular,  nucleated  cells. 
Each  cell  is  so  intimately  associated  with  a  rod-  or  cone-body  that 
it  forms  an  integral  part  of  it. 

7.  The  intergranuiar  layer  is  a  web  of  connective  fibre.  It 
contains  nuclei. 

8.  The  inner  granules  are  roundish,  in  chromic  acid  prepara- 
tions polygonal  cells.  They  differ  from  the  outer  granules  by 
their  higher  refraction,  by  the  absence  of  a  nucleus,  and  by 
receiving  a  deeper  stain  from  carmine.  They  lie  in  areolse  of 
connective  tissue  derived  from  Miiller's  radial  fibres,  and  from 
the  intergranuiar  and  fl;ranular  layer.  They  are  more  numerous 
than  the  outer  granules,  and  consequently  than  the  rods  and 
cones. 

9.  The  granular  layer  is  a  veiy  close  fibrous  web  derived  in  part 
from  Miiller's  radial  fibres,  and  from  other  fibres  proceeding  from 
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the  connectiye  frame  of  the  layer  of  inner  granules.  It  transmits 
(a)  the  radial  fibres,  (/3)  fibres  proceeding  radially  ontwards  from 
the  ^nglion-cells  and  bundles  of  optic  nerve-fibres,  and  (y)  fibres 
passing  inwards  from  the  rod-  and  cone-bodies. 

10.  The  ganclion-cells  communicate  by  axis-cylinder-like  fibres 
with  the  bundQes  of  optic  nerve-fibres,  and  send  similar  fibres 
outwards,  which  have  been  traced  some  distance  in  tike  granular 
layer. 

11.  In  the  frog  and  Spanish  Oecko  the  author  has  a  few  times 
traced  fibres  proceeding  from  the  bundles  of  optic  nerve-fibres  for 
some  distance  in  a  radial  direction  in  the  granular  layer. 

12.  Miiller's  radial  fibres  arise  b;^  expanded  roots  at  the  outer 
surfiu^  of  the  membrana  limitans  interna,  pass  radially  through 
the  layers,  contributing  in  their  course  to  the  granular  layer,  to 
the  areolar  frame  of  the  layer  of  inner  granules,  and  end  in  the 
intergranular  layer  and  at  the  inner  surface  of  the  membrana 
limitaQS  externa.  They  are  a  connective  and  not  a  nervous  tissue, 
and  do  not  communicate  between  the  basilary  element ,  and 
ganglion-cells. 

18.  The  orderly  arrangement  of  the  several  layers  and  their 
elementary  parts  is  maintained  by  a  frame  of  connective  tissue 
which  consists  of — 1,  an  unbroken  homogeneous  membrane 
bounding  the  inner  surface  of  the  retina,  the  membrana  limitans 
interna;  2,  a  fenestrated  membrane  which  holds  the  rods  and 
cone-bodies,  the  membrana  limitans  externa,  first  correctly 
described  by  Schultze ;  3,  an  intermediate  system  of  tie-fibres — 
Miiller's  radial  fibres — connected  with  which  in  the  layer  of  inner 
granules  are  certain  oblong  and  fusiform  bodies  of  uncertain 
nature ;  4,  the  intergranular  layer ;  5,  an  areolated  tissue,  open  in 
the  layers  of  outer  and  inner  granules,  and  very  closely  woven  in 
the  granular  layer. 

14.  No  blood-vessels  occur  in  the  reptilian  retina. — *  Proc.  of 
Eoyal  Soc.,'  Vol.  XIII,  p.  188. 


Hull  Micbo-philosophioal  Societt. 

The  fifth  winter  sessional  course  of  this  Society,  comprising 
twelve  meetings  (bi-monthly),  for  the  purpose  of  dehvering 
papers,  with  discussions  thereupon,  terminated  on  the  11th  day 
of  March  last ;  the  attendances  were  generally  good,  and  a  lively 
interest  in  microscopical  research  duly  maintained. 

George  Norman,  Esq.,  the  President,  gave  the  opening  subject, 
**  On  Cleaning  Diatomaceous  Deposits,''  stating  that  the  first  im- 
portant poiot  to  be  ascertained  is,  the  nature  of  the  material 
which  binds  the  mass  together.  In  the  generality  of  deposits, 
this  seems  to  be  aluminous  earthy  matter,  often  mixed  with  some 
siliceous  material  which  renders  the  action  of  acids  of  little  avail. 

When  the  bulk  of  the  deposit  is  davey  matter,  the  best  plaa  is 
to  place  the  lumps  broken  quite  smw  into  a  vessel*  and  pour  on 
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a  few  ounces  of  water,  hot,  and  rendered  thoroughly  alkaline  with 
common  washing  soda ;  tlus  plan  firequenthr  answers,  causing  the 
lumps  to  swell,  graduaJlj  separating  into  layers,  and  finally  ffdl- 
ing  asunder  into  a  pulpy  mass.  The  strong  soda  ley  must  now 
he  removed  hy  frequent  washing,  and  afterwards  Doiled  in  a 
florence  flask  with  pure  nitric  acid ;  the  whole  must  afterwards  he 
transferred  to  a  large  stoppered  yessel  and  violently  shaken,  in 
order  to  hreak  up  the  minute  fragments  of  dirt,  and  thus  to  free 
the  siliceous  diatoms.  After  sh^dng,  allow  the  yessel  to  stand 
for  a  space  of  time,  varying  from  half  to  one  hour  or  more,  accord- 
ins  to  the  size  and  density  of  the  valves ;  the  diatoms  having  sub- 
sided, the  dirty  water  is  drawn  off  with  a  syphon,  fresh  water 
added,  and  the  shaking  repeated.  The  whole  secret  indeed  depends 
upon  getting  rid  of  the  impurities  by  this  violent  shf^ung  and 
washing ;  when  quite  free  from  all  impurities  the  material  may  be 
transferred  to  a  test-tube,  washed  in  distilled  water,  and  finially 
mounted. 

Sometimes  the  binding  material  may  be  siliceous,  in  which 
case  the  only  plan  is  to  adopt  Professor  Bailey's  caustic  soda 
method,  viz.,  boiling  the  material  very  slightly  in  a  strong  solu- 
tion of  caustic  soda  or  potash,  and  suddenly  pomring  it  into  a 
large  quantity  of  cold  water  to  check  the  action  of  the  alkali  on 
the  siliceous  diatoms ;  the  after  process  of  boiling  in  nitric  acid 
and  shaking  up  is  nearly  similar  to  that  already  described. 

Some  of  the  Barbadoes  and  Oregon  deposits  were  mentioned  as 
being  alike  unacted  upon  by  either  acids  or  alkalies,  in  which  case 
Mr.  Norman  had  found  a  plan  of  long-continued  boiling  in  plain 
water  as  the  only  adoptaUe  method  to  break  the  lumps  down. 
The  gentle  abrasion  of  the  small  particles  during  the  boinng  fireed 
many  of  the  valves  which  would  have  been  destroyed  had  more 
force  have  been  used.  The  finely  abraded  powder  is  to  be  boiled 
in  add  as  before  mentioned ;  a  previous  boiling  in  soda  or  liquid 
ammonia  had  in  some  cases  been  found  beneficial. 

Should  oxide  of  iron  be  present,  which  is  shown  by  its  red  or 
yellow  colour,  muriatic  acia  must  be  used ;  the  employment  of 
sulphuric  acid  is  always  to  be  avoided  should  the  presence  of  any 
Hme  be  suspected.  Gypsum  or  sulphate  of  lime  in  small  quan- 
tities may  be  removed,  by  boiling  in  a  solution  of  soda  and  then 
with  nitric  acid. 

Should  vegetable  matter  exist,  it  must  be  charred  by  boiling  in 
strong  sulphuric  acid,  and  afterwards  adding  vnth  caution  finely 
powdered  chlorate  of  potash. 

When  after  careful  boiling  in  adds  there  remains  much  floccu- 
lent  matter,  which  falls  with  the  diatoms  and  is  difficult  to  get 
rid  of,  a  few  drops  of  liquid  ammonia  shaken  up  with  the  material 
causes  the  filth  to  remain  a  long  time  suspended,  and  may  thus 
be  drawn  off  with  the  water. 

Mr.  HanwelPs  paper  on  the  "  Gastric  Teeth  of  Insects"  was 
illustrated  by  numerous  slides  of  his  own  preparing,  including 
those  of  the  wasp,  bee«  cricket,  cockroach,  Dysticus,  Staphylinusi 
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ant,  an^  flea,  the  last  named  of  which  provoked  discussion,  some 
members  questioning  the  existence  of  gastric  teeth,  the  flea  being 
non-mandibulate ;  but  several  slides  exhibiting  the  teeth  in. situ. 
as  well  as  being  separate  also,  the  fact  was  generaUj  admitted. 
Mr.  Hanwell  recommends  the  teeth  of  the  cricket  to  be  mounted 
in  spirit  and^vater,  and  then  viewed  as  an  opaque  object. 

Mr.  Hendry  upon  one  occasion  displayed  mvoluntary  muscular 
fibre  tinted  with  carmine  obtained  from  the  umbilicus  and  other 
p^rts,  and  contrasted  these  with  the  ordinary  striped  fibres.  Upon 
a  second  occasion  Teichmann's  blood-crystals  were  prodnced  in 
the  presence  of  the  members,  and  these  were  contrasted  with  the 
ordinary  chemical  evidences  of  blood  in  stains,  spots,  &c.  And 
upon  a  third  occasion  Mr.  Hendry  exhibited  as  a  noveltv  his 
newly  obtained  microscopical  crystals  in  thin  glass,  through  the 
agency  of  the  blowpipe  alone,  probably  a  new  arrangement  by 
fosion  of  the  ordinary  constituents  of  glass,  exhibiting  uniformity 
in  figure  and  nothing  wanting  either  in  number  or  beauty ;  speci- 
mens have  already  been  forwarded  to  some  members  of  the 
Metropolitan  Society. 

Mr.  Frescott  read  a  paper  on  the  larger  stinging  nettle 
{Urtica  dioica),  in  which  he  embodied  the  result  of  his  hitherto 
unfinished  researches  on  this  much  neglected  order,  observing 
that  plants  bearing  perfect  hermaphrodite  flowers  are  far  more 
common  than  are  usually  suspected,  and  in  the  male  flowers  are, 
constantly  found  minute  org^ans  representing  rudimentary  pistils. 

With  respect  to  the  stinging  hairs  on  the  leaves  and  stem  of  the 
plant,  they  do  not,  as  stated  by  some  botanical  authority,  collapse 
at  the  base  when  the  point  is  touched,  but  a  slight  discharge  of 
an  irritating  fluid  is  caused  by  the  removal  of  the  button  at  the 
Extremity  of  the  hair,  and  much  of  the  irritation  known  as  the 
sting  is  probably  due  to  the  pointed  button  remaining  in  the  flesh 
when  detached  from  the  hair. 

This  interesting  paper  was  amply  illustrated  by  numerous  well- 
mounted  slides  of  microscopic  sections  of  the  plant,  affording 
ready  comparison  with  various  excellent  drawings  of  the  same 
laid  upon  the  table. 

Dr.  Kelboume  King  in  the  course  of  the  session  delivered  two 
excellent  demonstrations,  one  upon  the  "  Microscopical  Structure 
of  the  Kidney,'*  with  mounted  and  fresh  specimens,  and  another 
"  On  the  l)evelopment  of  the  Ovum,"  in  illustration  of  the  views 
of  modem  authors. 

Mr.  Hunter  exhibited  polarization  as  a  test  in  analysis  whereby 
distinguishing  soda  and  potash  and  other  salts. 

Mr.  Ball,  of  Brigg,  exhibited  in  very  great  variety  and  beauty 
slides  of  his  own  mounting  of  the  tongues  of  snails,  Ac,  with 
comment  thereupon. 

Mr.  James  Young,  one  of  the  earliest  of  the  Hull  microscopists, 
and  zealous  labourer  in  the  field  of  natural  history,  gave  an  in- 
teresting paper  on  the  roots  of  plants,  &c.,  with  illustrations, 
under  the  following  heads :  —Source  of  phints,  trees,  &c.     Eructi- 
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fication— pecaliar  forms  of  pollen — ^mysterioufl  cause  of  species — 
power  of  germ — absorbing  power  of  roots — effects  of  destroying 
fibres  of  roots — ^increase  of  stems  downwards — increase  of  roots  up- 
wwrdd.  Boots  in  stems,  leaves,  &c.  Law  of  nature  in  producing 
Yarietir — ^variety  how  continued.  Bule  of  growth  from  seed,  con- 
trary by  roots,  bulbs,  &c.** power  of  roots  in  penetrating  through 
deuM  clay,  &c.  Neglected  valuable  roots — stems  changing  into 
roots  in  autumn — changing  annuak  into  biennials  and  perennials. 
Error  of  cropping  perennial  grasses  in  autumns-sap  not  descend- 
ing. Torpidity  of  roots  according  to  temperature— why  the 
absence  of  sap-supply — ^how  to  produce  monster  masses  of  shoots 
— ^transpiration  of  sap— valve  of  roots — a  dozen  different  names 
for  roots  according  to  manner  of  srowth,  form,  &e. — sceptical 
opinions  with  regard  to  roots  and  ^ants — Creator's  provision  to 
perpetuate  them  against  destruction — ^not  the  same  provision  for 
man  and  animals,  being  confined  to  seed,  and  by  seed  only  can 
they  continue  their  species.  A  leg,  arm,  finger,  &c.,  can  never 
produce  or  continue  a  similar  creature. 

William  Hendry,  Hon.  See. 


On  Hendbt's  Cbtstixs.  By  William  Hbkdbt,  Esq.,  Secretary 
of  the  Hull  Microphilosophical  Society. 

(Read  May  nth,  1863.) 
(Abstbaot.) 

The  author  stated  that' four  years  since,  in  attempting  to  sub- 
stitute fusion  by  the  blowpipe  for  cement,  in  fixing  their  glass 
covers  to  slides,  he  noticed  masses  of  crystals  produced  in  the 
covers  after  the  treatment,  and  believing  them  to  be  unkown,  he 
named  them  after  himself.  To  obtain  the  crytals  he  heats  a  thin 
glass  cover  on  a  piece  of  mica,  over  a  spirit-lamp,  holding  both 
with  forceps ;  then  quickly  turning  them  to  the  side  of  the  fiame, 
applies  a  blowpipe,  withdrawing  the  cover  to  the  apex  of  the 
flame  for  a  few  moments.  An  examination  with  a  1  or  ^-inch  ob- 
jective will  then  show  the  crystals.  Similar  results  were  observed 
in  a  thin  glass  slide,  after  a  similar  treatment,  when  examined 
with  a  y^th  objective.  Specimens  were  sent  with  the  paper,  and 
the  author  suggests  that  it  would  be  desirable  to  ascertain  the 
chemical  nature  of  the  crystals,  whether  a  silicate  of  lead  or 
soda. 


BoBTOK  Natubal  Histobt  Socibtt. 

At  a  meeting  of  the  above  Society,  March,  1864,  Mr.^C.  Stodder 
exhibited  a  specimen  of  diatoroaceous  earth,  with  a  slide  of  the 
same  under  the  microscope.    The  specimen  was  from  the  land  of 
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Mr.  D.  Faxon,  in  Bandolph,  Mass.,  found  under  the  following 
conditions : — 

The  surface  of  the  country  is  generallj  undulating.  There  is 
slight  depression,  with  a  leyel  tnust  in  the  centre,  nearly  cirodar, 
of  about  one  hundred  feet  diameter,  apparently  like  any  ordinary 
New  l&^land  meadow,  flooded  with  water :  but,  on  waUdne;  ono 
to  it,  it  is  found,  unlike  flooded  meadow  lands,  to  be  not  soft  and 
miry,  but  nearly  as  firm  and  hard  as  the  surrounding  dry  land. 
The  surface  is  covered  with  msses  and  turf  two  to  three  inches 
tiiick.  Immediately  below  that  is  found  the  material  exhibited, 
which  has  in  one  spot  been  excavated  to  the  depth  of  ten  feet 
without  finding  the  bottom  of  it.  It  contains  vegetable  matter, 
a  few  fibres,  to  the  amount  of  five  or  ten  per  cent. ;  the  remainder 
is  entirely  organic,  nearly  all  whole  or  broken  frustules  of 
d^toms,  with  some  spicules  of  sponges.  Not  one  particle  of  sand 
or  other  inorganic  matter  has  been  discovered  after  the  strictest 
search  with  the  microscope. 

The  diatoms  as  yet  have  presented  no  species  of  particular 
interest.  The  genus  J2*mafiM»um  is  most  abundant ;  next^Pinnu- 
laria  and  Stauroneii.  No  attempt  has  been  made  to  make  any 
list  of  species  found,  as  all  are  common  in  thousands  of  sub-peat  de- 
posits in  New  England.  It  would  be  a  matter  of  interest  to  know 
if  the  species  are  the  same  at  different  depths  from  the  surbce ; 
but  no  opportuni^  has  yet  been  afforded  for  that,  nor  is  it 
known  from  what  depth  the  specimen  examined  was  taken. 

Under  what  conditions  could  this  enormous  accumulation  of 
diatoms  have  been  deposited  P  An  examination  of  land  in  the 
immediate  vicinity  has  given  the  clue  to'  a  probable  explanation. 
As  already  stated,  the  locality  is  a  slight  depression  from  the 
general  surfistce  around.  There  is  a  very  small  stream  of  water 
running  into  and  through  it.  The  outlet  is  through  a  ridge  of 
drift  gravel,  and  has  been  artificially  deepened  some  five  feet  since 
the  settlement  of  the  country.  Before  this  lowering  of  the 
outlet,  the  place  must  have  been  a  pond,  vnth  some  four  to  five 
&et  of  water  above  the  present  surface.  The  small  stream 
running  into  it  comes  from  some  twenty  or  thirty  acres  of 
meadow,  from  a  hundred  yards  to  a  quarter  of  a  mile  custant,  and 
a  few  feet  (less  than  ten  apparentlv)  higher  level.  Now  the 
pond,  when  it  existed,  was  too  deep  for  the  growth  of  peat-form* 
ing  plants,  and  not  favorable  for  the  growth  of  diatoms  in  any 
large  quantity.  But  the  meadows  above  were,  particularly  before 
the  cultivation  of  the  country  and  the  introduction  of  artificial 
drainage,  most  favorable  for  the  growth  of  diatoms.  The  sluggish 
stream  draining  the  meadows  would  have  force  enough,  especially 
in  floods,  to  wash  out  the  diatoms,  and  not  enough  to  move  sand : 
neither  could  the  meadows  supply  sand.  When  the  diatoms 
reached  the  pond  they  would  of^course  settle  to  the  bottom ;  for 
the  mass  of  water  in  the  pond  being  so  great  in  proportion  to  the 
f^pply*  there  would  be  no  perceptible  current  in  it.  In  ikct, 
it  was  a  perfect  natural  trap  for  the  diatoms,  in  principle  exactly 
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like  the  prooeBs  used  for  separating  diatoms  from  Siand  and  other 
coarse  material,  in  mounting  for  the  microscope.  The  course  of 
the  little  stream  running  into  the  pond  is  for  a  few  rods  through 
a  ridge  of  drift  material.  This  unaoubtedlj  furnished  some  sand 
and  coarse  material,  but  it  would  be  deposited  almost  immediately 
on  entering  the  quiet  water  of  the  ppnd,  and  undoubtedly  it  wiU 
now  be  found  directly  against  the  entrance  of  the  stream. 

After  the  examination  of  this  place,  the  conclusion  must  be 
that  this  deposit  has  been  formm^  ever  since  the  close  of  the 
drift  period,  when  the  surface  of  the  earth  received  its  present 
conformation. 


Apothsoabieb'  Society. 

Ok  Tuesday,  the  Slst  of  May,  the  Master  and  Wardens  of  the 
Society  of  Apothecaries  opened*  their  ancient  hall  in  Black- 
friars  to  receive  a  large  party  of  scientific  men  and  their  friends. 
As  at  this  eonvertazione  the  chief  objects  of  interest  that  were 
exhibited  were  microscopes,  microscopic  objects,  and  enlarged 
diagrams,  we  select  from  the  accounts  in  the  papers  and 
journals  a  few  extracts,  as  a  record  of  an  interesting  event,  and 
an  expression  of  our  gratitude  to  the  liberal  hosts  who  so  muni- 
ficently catered  for  the  intellectual  benefit  of  their  friends.  The 
Medical  Times  and  Gazette,'  describing  the  entertainment, 
says,  '^  Very  seldom  in  this  country  has  such  a  magnificent  col- 
lection of  microscopes  and  microscopical  obiects  been  brought 
together.  All  the  great  manufacturers  of  microscopes  con* 
tributed  instruments.  It  would  be  impossible  to  give  anything 
like  a  full  list  of  the  varied  and  beautiful  objects  displayed.  We 
may  notice,  however,  a  few  of  them.  Amongst  those  exhibited 
by  Messrs.  Powell  and  Lealand  was  the  circulation  of  the  sap  in 
the  Yalisneria,  shown  by  a  ^th  inch  object-glass.  Mr.  Warring- 
ton exhibited,  in  a  small  aquarium,  Phoronis  Mvppoorema^  the  An- 
nelidan  homomorph  of  the  Hippoerepian  iPolyzoa,  The  Hippo- 
crepian  tentacular  plume,  with  the  CBSophagus  and  the  vessels 
conveying  the  blood  to  and  fr^m  the  ciliated  tentaculie,  were 
beautifully  shown.  Mr.  Boss  exhibited  some  objects  under 
Kelner's  large  field  eyepieces.  A  number  of  binocular  micro- 
scopes were  shown  by  Messrs.  Crouch,  Murray  and  Heathy 
Sdmund  Wheeler,  Gould,  Smith  and  Beck,  and  others.  Mr. 
Jabez  Hoffg  contributed  a  beautiful  specimen  oiTriehina  spiraUt. 
But,  besides  microscopes  and  microscopical  obiects,  there  men 
many  other  things  exhibited  of  great  scientifio  interest.  Sr« 
King  and  Dr.  Stephen  Ward  showed  a  series  of  very  interesting 
•timological  water-colour  sketches  taken  from  life  by  Mr.  Say^ 
Mr.  Stephen  Ward,  Miss  F.  Corbaux,  ^  We  were  esM- 
cially  struck  with  the  'Study  of  head  of  young  Bushman^'  \j 
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Mrs.  Ward.  Mr.  Carmtbers  exhibited  some  of  tbe  first  original 
Buir-pictores  on  metal  plates,  witb  etcbings  from  tbe  same,  exe« 
outed  bj  M.  Niepce  in  1827.  Tbe  Messrs.  Wheeler  showed  various 
experiments  illustrating  tbe  allotropic  conditions  of  several  ele- 
ments. They  also  electrolvsed  water,  making  use  of  carbon 
poles;  and  showed  that  wnen  these  were  employed  carbonic 
acid  was  obtained  at  the  negative  pole  in  place  of  oxygen. 
Another  experiment  illustrated  the  bleaching  effects  of  nascent 
hydrogen,  tne  gas,  at  the  moment  of  disengagement,  decolorising 
a  solution  of  indigo,  but  having  no  effect  on  the  same  solution 
when  passed  into  a  wash  bottle  containing  it.  On  Wednesday 
morning,  when  the  microscopical  exhibition  was  visited  by  a 
large  number  of  ladies,  the  same  gentlemen  made  a  series  of 
bmliant  experiments  with  twenty-four  cells  of  a  carbon  battery 
of  their  own  construction.  With  this  battery  they  produced  a 
powerful  electric  Jight,  and  showed  the  arc  of  the  thallium  flame 
on  the  screen.  Iron  and  zinc  were  burnt  with  ease  by  means  of 
the  battery.  They  also  exhibited  the  magnesium  light,  and  showed 
beautiful  experiments  illustrating  the  fluorescent  property  of  a 
solution  of  sulphate  of  quinine.  There  was  a  very  large  attend- 
ance both  on  tne  Tuesday  and  Wednesday ;  on  the  latter  day  of 
hwlies." 

A  less  learned  critic,  writing  in  one  of  the  daily  papers,  says, 
''  It  was  a  pleasant  change  from  the  darkness,  rain,  and  mud  of 
Bridge  Street,  and  its  dismal  sub-ways,  when  at  8*15  p.m.  we 
reached  the  entrance  of  the  hall,  ^aae  wurm  and  cheernd  with 
lights,  hot-house  plants,  and  a  profusion  of  flowers.  At  the  hall 
door  we  were  welcomed  by  Master  Saunders,  and  found  ourselves 
in  the  principal  apartment,  a  handsome  oblong  chamber,  adorned 
with  portraits  of  a  few  of  our  English  sovereigns,  commencing 
with  tnose  of  James  I.  and  his  ill-starred  son,  with  the  likenesses 
of  many  past  masters,  beginning;  with  John  Lorimer,  Magister, 
1654.  This  liurge  room  was  weU  filled  with  students  and  profes- 
sors of  science,  and  on  long  ranges  of  tables  were  displayed, 
under  an  almost  painful  blaze  of  light,  a  truly  wonderful  collec- 
tion of  microscopes,  hardly  to  be  equalled  in  any  of  the  museums 
of  the  world. 

*' Aquatic  ve^tables,  globes  inclosing  smaller  globes,  and  in 
perpetual  motion,  fairy  baloons  inflated  by  a  subtle  fluid  con- 
sistent with  transparency ;  a  white  human  hair,  shown  in  pola- 
rized light,  and  rich  in  the  most  brilliant  colours ;  the  scalp  of  a 
negro  presenting,  under  the  lens  a  rich,  dotted  surface ;  section 
of  a  cat's  tongue,  of  a  rich  amber  tint,  with  pearly  points ;  tad- 
poles of  a  newt ;  animated  minute  dark  bodies  moving  with  great 
velocitv;  marine  polvzoa,  shown  with  remarkable  clearness; 
crystais  of  borax,  ana  oxalate  of  ammonia,  exceeding  in  beauty 
and  splendour  the  most  perfect  assemblage  of  gems ;  the  injected 
lung  of  a  sheep,  a  bniliant  field  of  vivid  scarlet  varied  with 
dazzling  crystal  i>oints ;  muscle  of  a  mouse,  injected  ;  toe  of  the 
same  animal;  spine  of  echinus;  intestine  of  a  frog;  and  the 
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tongue  of  a  drome  fly — each  of  these  minute  objects  including  a 
little  world  of  wonders.  The  sides  of  the  hall  were  hung  wim  a 
collection  of  surpassingly  perfect  diag^tuns,  illustrative  of  all 
the  kingdoms  of  nature,  especially  the  various  departments  of 
physiology,  and  an  endless  variety  of  beautiful  botainical  studies. 
The^  were  no  doubt  contributed  for  the  occasion  by  the  chief 
protessors  of  those  £ucinating  sciences.  In  a  smaller  side  room 
was  disj^layed  a  large  collection  of  specimen  chemicals,  metals, 
and  curious  nroducts  of  human  industry;  a  miniature  ancient 
catalogue  of  plants,  copiously  annotated  by  Bay,  the  great  natura- 
list, aad  used  by  him  while  travelling ;  some  extremely  correct 
botanical  drawings,  coloured  after  nature,  by  Hindoo  artists ;  a 
case  of  gold  coins  from  a  Japanese  mint ;  some  original  photo- 
graphic etchings,  thS  first  attempts  in  an  arfc  now  so  prodigiously 
improved,  and  abundance  of  other  noteworthv  objects  t<^  '  nu- 
merous  to  mention.'  At  the  upper  end  of  the  hall  there  were 
three  stereoscopes  on  an  unusually  large  scale,  representing  the 
grounds  of  a  chateau,  and  various  phases  of  rocky  and  mountain- 
ous scenery. 

"  We  spent  two  very  asreeable  hours  in  the  rooms  of  the 
company,  surrounded  on  all  sides  by  gentlemen  of  no  common 
acquirements,  some  of  whom  are  of  European  fame.  A  few  of  the 
victors  in  science  commanded  universal  attention,  their  gray  hair 
and  thoughtful  faces  challenging  that  silent  reverence  wmch  is 
so  much  more  valuable  than  vulgar  applause.  No  better  proof 
of  the  progress  of  scientific  education  amongst  us  could  be  brought 
forward  than  the  presence  of  such  an  assemblage.  The  company 
had  not  forgotten  the  comfort  of  their  guests,  for  whom  a  libenu 
supply  of  tea,  coffee,  cake,  and  delicately  thin  slices  of  roll  and 
butter  was  provided.  Every  visitor  must  have  left  the  hall  with 
a  deep  sense  of  the  courtesy  and  liberality  of  his  entertainers. 
When  so  much  precious  time  is  sacrificed  to  mere  amusement, 
which  too  often  leaves  nothing  behind  but  a  sense  of  weariness, 
it  is  hiffhly  desirable  to  attract  thinking  men  of  all  ages,  and 
especially  the  youne,  to  such  banquets  of  science,  which  ^ord  far 
more  genuine  ^ratification  than  the  showy  spectacles  which  are 
addressed  merely  to  the  senses,  and  have  no  enduring  charm  for 
the  mind.  Some,  doubtless,  who  availed  themselves  of  the  libera- 
lity of  the  compay  on  this  occasion,  will  commence  therefrom  a 
life-long  pursuit  of  wisdom  in  its  more  recondite  forms,  and  be- 
come themselves,  as  years  advance,  the  instructors  of  a  new 
feneration.  Perhaps,  however,  these  meetings  would  admit  of  an 
improvement :  it  would  instructively  and  agreeably  diversify  the 
evening  if,  at  intervals,  men  of  acknowledged  talent  would  read 
or  deliver  short  addresses  (each  not  occupying  above  ten  minutes) 
on  subjects  illustrative  of  the  specimens  exhibited.  After  an 
hour  or  two,  the  continued  inspection  of  microscopical  objects 
exhausts  attention,  and  becomes  wearisome  from  its  monotony. 
Besides,  this  would  help  more  completely  to  carry  out  the  true 
notion  of  a  conversazione.    The  suggestions  of  new  ideas  by  the 
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epeakers  or  readers  would  afford  profitable  themes  for  discussion, 
and  all  would  carry  away  with  them  for  home  use  ^intellectual 
gleanings  of  no  ordinary  value ;  not  merely  the  recollection  of 
curious  or  suggestiye  objects,  but  hints  at  interpretation  and  teach- 
ings too  precious  to  be  soon  forgotten.'* 

Amongst  other  objects  of  interest  not  referred  to  in  the 
abore  extracts  was  an  ophthabnic  microscope  exhibited  by  Mr. 
Ernest  Hart,  and  constructed  in  such  a  manner  that  he  was  en* 
abled  to  demonstrate  by  its  aid  the  beautiful  vascular  structure 
of  the  eye  of  a  living  rabbit.  A  series  of  drawings  also  by  Mr. 
Mummery,  of  Actinis  and  other  marine  animals,  excited  great 
admiration,  on  account  of  the  accuracy  with  which  minute  points 
of  structure  were  delineated,  and  their  beautiful  execution. 


BiBiciHOHiJC  Natub^  Histoby  Assooiatiof. 
MicBOSOOPiOAL  Seotiok. 

A  Microscopical  Section  has  just  been  added  to  the  Birmingham 
Natural  History  Society,  and  promises  to  take  an  important  rank 
among  the  educational  institutions  of  that  large  town.  The 
movement  ori^nated  in  a  letter  by  Mr.  Fiddian,  which  appeared 
in  one  of  the  Birmingham  newspapers,  advocating  the  formation 
of  a  Society  devoted  to  microscopical  research.  The  meetings  are 
held  in  a  large  room  at  the  Midland  Institute  on  the  second 
Tuesday  in  every  month. 

April  12th. — The  first  paper  was  read  by  Mr.  Fiddian,  subject, 
"  The  History  of  the  Microscope.**  The  varied  forms  of  the  in- 
strument were  described  in  a  proffressive  order  from  the  earliest 
rude  lenses  of  the  ancients  to  the  introduction  of  the  modem 
achromatic  combination ;  a  full  description  of  the  latter  being 
reserml  for  a  future  occasion.  The  paper  was  illustrated  by  well- 
executed  diagrams,  a  number  of  old  microscopes,  and  a  remarkable 
collection  of  old  and  rare  books  on  the  microscope. 

Matf  10th. — A  ijaper  by  Mr.  T.  Morris  on  "The  Simple  Micro- 
scope,'* with  practical  illustrations  of  the  method  of  mounting  and 
using  small  spheres  of  glass,  Canada  balsam,  water,  and  other 
transparent  media.  A  collection  of  insects  mounted  in  a  new 
style  for  the  microscope  was  exhibited;  also  one  of  Adam8*s 
variable  microscopes  maae  in  1170. 

June  liith, — ^An  exhibition  of  living  infusoria  and  some  of  the 
larger  aquatic  animals.  Among  these  the  Vohox  globator^  and 
the  circulation  in  the  branchiae  of  the  larva  of  the  newt,  excited 
the  greatest  amount  of  attention. 
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Ceystallization  and  the  Microscope* 
By  Thomas  Dayibs. 

In  no  branch  of  science  does  the  microscope  prove  more 
useful  than  in  the  study  of  the  numerous  forms  of  the 
crystallization  of  salts.  The  exceeding  minuteness  of  these 
forms  constitutes  no  difficulty  in  their  study;  and  where 
their  tenuilpjr  renders  them  so  transparent  as  to  become 
literally  invisible^  polarized  light  generally  lays  them  open 
to  observation^  with  the  addition  of  every  beauty  that  colour 
can  bestow.  Without  this  aid^  who  would  have  suspected 
the  rings  and  cross  of  nitre^  or  the  gorgeous  appearance 
of  saliciue?  Even  more  than  this  may  be  asserted  when 
we  remember  how  many  valuable  facts  there  are  which 
would  still  remain  unknown  without  the  aid  of  polarized 
Hght  and  the  microscope. 

But  before  the  subject  is  entered  into^  the  question  may 
be  asked^  what  is  crystallization?  This  may  be  briefly 
described  as  the  formation  of  certain  substances  in  shapes 
according  to  fixed  laws,  which  shapes  are  always  the  same 
except  under  interfering  causes.  The  most  frequent  ex- 
amples of  crvstallization  occur  when  a  solution  of  some  salt 
has  been  made^  and  the  liquid  is  again  driven  off  by  the  aid 
of  heat.  If  this  process  is  repeatedly  performed^  on  exami- 
nation the  crystah  will  always  be  found  of  the  same  shape^ 
provided  that  no  chemical  change  has  taken  place.  But  it  is 
not  by  solution  and  evaporation  alone  that  this  phenomenon 
is  displayed.  From  other  causes  crystals  are  formed^  of 
which  the  three  following  may  be  termed  the  principal : 

1st.  Simple  evaporation  (as  above),  where  water  is  driven 
off  by  heat,  or  where  the  salt  is  soluble  to  a  greater  extent 
in  hot  water  than  cold.  A  saturated  solution  being  made  in 
this  case  in  hot  water,  a  certain  portion  of  the  salt  becomes 
crystallized  on  the  liquor  cooling. 
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2nd.  Driving  oflF  by  heat  all  or  part  of  the  water  which 
is  necessary  to  the  formation  of  the  crystal^  and  after- 
wards allowing  it  to  reabsorb  the  same  from  the  atmosphere, 
&c.,  as  copper  and  magnesia  (described  in  Vol.  II,  p.  128,  of 
this  Journal). 

3rd.  Fusion,  and  again  allowing  to  cool. 

From  the  second  part  of  the  first  cause  above  mentioned 
it  might  appear  that  at  a  certain  temperature  the  formation 
of  crystals  must  inevitably  take  place ;  but  this  is  not  the 
case.  Crystals  do  not  readily  form  in  any  solution,  even 
if  "  supersaturated,''  without  some  disturbance  or  inter- 
ference. This,  perhaps,  explains  the  difference  in  the  shape 
of  many  crystals,  as  the  same  accidental  causes  which  aid 
their  formation  necessarily  act  more  or  less  upon  the  form 
finally  assumed.  But  it  must  not  be  understood  that  the 
regulatioiiB  required  to  aisure  fine  and  well-shaped  crystals 
are  by  any  meana  arbitrary  or  usdess.  When  crystalliza-* 
tion  commences  at  a  high  temparature,  and  the  mother- 
liqucnr  is  allowed  to  oool  slowly  and  uniformly,  the  crystals 
are  better  developed  than  those  obtained  by  a  different  mode 
of  proceeding,  ks  an  instance  of  this  may  be  mentioned 
the  following  :~Mr.  Jno.  G.  Dale  has  frequently  shown  me 
the  vats  in  which  he  erystallizes  certain  of  his  salts.  These 
are  not  only  made  warm  before  the  solutions  are  allowed  to 
flow  into  them,  but  are  deeply  imbedded  in  sawdust,  which 
is  an  imperfect  conductor  of  heat,  and  thereby  the  cooling 
is  ra:ideced  much  more  gradual.  Thus  the  "  accumulation'^ 
of  crystalline  forms  receives  no  more  interference  from 
brother  crystals  than  is  absolutely  necessary.  This  accumu- 
lation is  otten  distinctly  visible  in  large  crystals,  particularly 
in  alum.  One  which  I  have  lately  obtained  from  the  vats 
of  my  friend  Mr.  Dale  shows  each  superimposed  plate  very 
clearly,  though  the  transparency  is  almost  perfect. 

In  cases  where  crystals  are  formed  in  masses  their  shapes 
are  necessarily  rendered  invisible.  Thick  ice  might  be  sup- 
posed to  show  no  crystalline  structure.  It  is,  however,  by  no 
means  ^^  structureless,"  in  proof  of  which  may  be  quoted  the 
authority  of  Professor  Tyndall  :^^'^  Crystallization  during 
freesing,  takes  place  very  similarly  to  snow  crystals,  even  in 
thick  blocks  of  ice  fi^m  Norway  or  Wenham  Lake,  and  the 
constitution  of  these  masses  is  easily  revealed  by  reversing 
the  process  which  formed  them.  A  large  converging  lens 
was  placed  in  the  sunbeams  passing  through  a  room,  and 
the  piece  put  into  such  a  position  that  the  point  of  eon« 
Tergence  fell  within  it.  Along  the  course  of  sunlight  the 
ice  became  studded  with  lustrous  spots.     On  examining  the 
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cube  afterwards  each  spot  was  surrounded  b^  a  liquid  flower 
of  six  petals.  At  first  the  leaves  were  unbrokeu  curves^ 
but  when    the  flowers'*  expanded   under  a  long-continued 

action  the  edges  became  serrated No  matter  in  what 

4Q?4?tiaA  a  solar  beam  is  sent  through  l^e  iqe,  i;he  ^u^^ 
floires^  are  all  formed  parallel  to  the  surfa,qe  of  fre^^^^'* 
T)iuA^  not  only  are  the  crystals  perfect^  but  all  these  fo^np^ 
^9  ifi,  smcoessiye  parallel  planes^  This  f^ct  is  clearly  ^Qi^n. 
im  pwy  examples  of  microscopic  crystals*  Th^  auiffacei 
alo^e  i^  first  crystallized^  the  lower  part  beoomisig  gro4v^l^}^ 
aaaimilated  in  form  to  the  higher;  tho^gh^  in  cqriiaiu  in?v 
9tances^  a  conflicting  arrangement  becomes  visibly  w4  t^ 
two  separate  layers  of  crystals  are  unlike  isx  some  resi)^Wi 

|t  is  above  stated  that  crystallization  requires  ^^  disturb- 
ance or  interference.^'  It  may  be  asked>  w^iat  ^re  tl^ue^ej  c|i%^ 
t^bances  or  interferences  ?  In  th^  present  state  of  ^ujc  knpi^H 
ledge  of  this  scienoe  it  would  be  i^lpossible  to  give  ^i^^du^ 
^ke  1^  satisfactory  answer  to  the  question.  4  fe\t^  of  ik^^ 
fl^iise^  ^oweverjt  are  known,  two  of  which  m^  hi^  W^'^ 
tioned  ^»  the  principal : 

^^s^.  Sudden  change  in  teipperature  of  pertain  pf^^  of 
t^e  sHb«tance,  w^ich  cai^se  contraction  oif  expansion^  f^ 
^a  giv^  p»e  to  the  foripation  of  crystals.  Wh^rey^  ikp 
fiibs^ce  Yiqrie^  in  thickness  this  action  would  be  njia^tj^i^ipji^ 

2nd.  Insoluble  atoms,  dust,  impurities,  S^ 
As  instances  of  the  first  cause  may  be  mex^tioti^e^  tjig 
formation  of  crystals,  which  is  visible  wl^^n  produp^  pi^  i^\\f^ 
micrP^popic  slide.  Those  at  the  ed^e  are  almost  invi^l^  f^ 
fonpfiedji  however  equally  the  slide  is  heated.  iQf  thq  fi^^J^flji 
th^  ^fiipple^  are  so  numerous  that  they  frequently  jfrpv^  ^ 
gres^^  annoyance  when  a  large  surface  of  uniforpi  cryst|ilUi?% 
\\ou  ip  wanted.  A  small  atom  of  undissolved  salt  proyeq  ^ 
nucleus  for  the  accumulation  of  other  portions,  fm4  tfhus 
commences  a  circular  growth  of  prystals>  ^hich  mafpriaUy 
interfei^  with  the  particular  arrangement'  whicl^  ip^^^t  b^ 
^es^f^B^.  Dustj  whici)  is  always  floating  about  in  t^be  a^r^  or 
fine  iippuri^es  ;n  thp  solution,  produce  import^nlj  mppific^ 
iions^  just  as  strings  are  suspended  in  the  syrup-rpai^s,  ip 
serve  as  nuclei  for  tne  formation  of  sugar-candy. 

ft  may  be  here  Remarked  that  most  fusp4  ^<4^  9^ 
goY|Sfne4  by  the  same  laws  as  those  which  a^:e  di^olv^a, 


Digitized  by 


Google 


350  DATIES^   ON   CRTSTALLIZikTION 


I.  Santonins. 

I  hare  chosen  santonine  as  the  first  to  be  considered. 
This  snbstance  is  procured  by  boiling  seeds  of  the  artemisia 
and  dry  lime  in  alcohol;  the  decoction  is  then  distilled^ 
filtered,  evaporated  to  one  half,  and  afterwards  boiled  in 
an  acid  solution.  When  cold  the  santonine  crystallizes  in 
feathery  forms,  and  after  washing  in  alcohol  is  redissoWed, 
and  again  crystallized.  This  salt  is  but  sparingly  soluble  in 
Water ;  but  at  338°  Fahr .  it  melts,  and  if  the  heat  is  not  raised 
much  higher  than  this  point,  and  is  carefully  applied,  no 
decomposition  or  change  of  colour  occurs. 
*  To  prepare  microscopic  slides  of  this  beautiful  salt  a  satu- 
rated solution  may  be  made  in  alcohol,  then  spread  upon  the 
lilide,  and  the  liquid  evaporated.  But  this  mode  of  pro- 
ceeding is  very  inferior  in  the  uniformity  of  its  results  to 
fusion,  which  mar  be  eflFected  as  follows : — A  smdl  portion 
6f  the  salt  must  be  placed  upon  the  centre  of  the  slide,  and 
the  whole  of  the  slide  heated  until  the  santonine  is  fused. 
By  the  aid  of  a  hot  needle  the  substance  must  then  be  evenly 
and  thinly  spread  upon  the  surface  required.  As  the  tem- 
perature is  Lowered  the  formation  of  crystals,  in  various 
parts  of  the  plate,  takes  place  until  the  whole  fused  mass  is 
covered.  These  crystals  should  be  then  mounted  in  castor 
oil,  as  santonine  is  slightly  soluble  in  the  Canada  balsam 
wldch  is  ordinarily  met  with.  Should,  however,  the  diffi- 
culty in  using  oil  prevent  the  operator  from  attempting  it, 
he  may  safely  use  balsam  if  the  film  of  santonine  be  a  thick 
one,  and  the  balsam  be  no  deeper  upon  the  salt  than  is  abso- 
lutely necessary.  Thus,  the  coating  of  balsam  will  become 
saturated  with  the  salt  without  seriously  damaging  the  crystal, 
provided  the  balsam  be  pure.  But  it  may  be  here  mentioned 
that,  as  it  is  usually  obtained,  it  is  not  unfrequently  adul- 
terated, turpentine  and  other  solvents  being  a^ded  to  the 
stock  lest  it  should  become  hard  and  useless.  These  solvents 
readily  dissolve  many  substances  which  remain  uninjured 
in  pure  balsam,  and  thus  crystals  and  other  objects  are 
frequently  lost,  and  the  true  action  of  balsam  mistaken. 

la  form  the  aggregated  crystals  of  santonine  differ  accord- 
ing to  the  temperature  at  which  formation  takes  place ;  but 
the  salt  is  not  really  dimorphous.  The  changes  are  produced 
by  relative  position  and  size  of  crystals  alone.  The  tempe- 
rature at  which  the  salt  \^  fused y  however,  has  no  influence  in 
this  particular,  but  too  high  a  degree  of  heat  during  fusion 
frequently  gives  it  a  brown  colour. 
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These  changes  of  form  according  to  temperature .  during 
crystallization  may  be  divided  into  three  very  distinct  classes : 

1st.  Very  hot;  when  the  crystals  run  from  the  centre  in 
rays  expanding  without  any  undulations,  thus  (see  Photog. 
No.  1). 

Pliotoaraph  No.  1. 


2nd.  Medium  heat;  when  the  crystals  show  concentric 
waves  of  very  decided  form,  thus  (see  Photog.  No.  2). 

3rd.  Cool ;  when  the  crystals  are  exceedingly  minute,  thus 
(see  Photog.  No.  3). 

The  first-mentioned  crystals  are  so  formed  because  some 
powerfully  acting  cause  has  produced  crystallization  whilst 
the  mass  of  salt  was  in  a  very  soft  state.  -  The  growth  of  the 
crystal  is  then  uninterrupted  for  a  comparatively  long  period, 
and  the  surface  unbroken. 

The  second  crystals  are  produced  by  the  whole  matter 
becoming  so  cool  that  the  progress  of  formation  is  stayed  at 
certain  points  by  hardness,  and  immediately  a  fresh  forma- 
tion started  from  these  points. 

The  third  are  simply  the  results  of  the  same  action  as 
those  of  the  second  class  of  crystals,  rendered  more  power- 
ful by  a  still  greater  degree  of  cold. 

To  produce  the  most  beautiful  microscopic  crystals  for  the 
polariscope,  it  is  necessary  that  they  should  be  formed  at  a 
temperature  betwixt  the  second  and  third  above  mentioned. 
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as  ihe  ttAmxle  trxA  flowing  forms  are  then  combined^  and 
long  feathery  trystals  are  the  result.     Bat  to  produce  cer- 

Photograph  No.  2. 


Photograph  No.  3. 
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tain  forms  requires  much  knowledge  of  the  substance  em-* 
ployed,  and  some  patience,  as  there  are  many  interfering 
causes  to  combat.  Of  these  the  weather  is  by  no  means  an 
inactive  one,  as  it  is  frequently  found  almost  impossible  to 
obtain  the  above-named  feathery  crystals  when  the  place  in 
which  crystallization  takes  place  is  cold  and  damp.  When 
the  temperature  is  low,  and  yet  too  dry,  santonine  will  fre- 
quently assume  the  fi>rm  of  a  uniform  semi-transparent 
mass  after  fusion,  showing  no  crystalline  shape;  yet  the 
same  portion  will  crystallise  beautifuliv  when  again  fused, 
interfering  means  being  employed.  This  is  also  the  case 
with  many  other  salts. 

I  myself  was  long  under  the  impression  that  it  was  merely 
the  tluckness  of  the  salt  which  caused  the  various  forma- 
tions ;  but  on  closer  inspection  found  that,  though  thickness 
certainly  did  influence  the  forms,  I  did  not  find  it  difficult  to 
procure  the  same  class  of  crystals  with  either  thick  or  thin 
coverings  of  the  fused  salt  by  recalling  the  beforc'^mentioned 
facts. 


Remarks  on  Mr.  Archsr's  Paper  on  Alojb.    By 
J.  Braxton  Hicks,  M.D.,  P.R.S.,  P.L.S.  &c. 

It  was  with  much  pleasure  I  read  Mr.  Archer's  paper  in 
your  Journal  of  April,  1864,  read  before  the  Natural  History 
Society  of  Dublin,  inasmuch  as  it  opens  up  a  question  of 
much  interest  in  many  points  of  view,  but  more  particulariy 
bearing  deeply  on  the  validity  of  the  classification  of  the 
unicellular  forms  of  vegetable  life.  And  as  he  in  many 
places  refers  to  my  observations  on  these  growths  set  forth 
in  former  numbers  of  your  Journal,  I  may,  perhaps,  be 
allowed  to  occupy  a  further  space  on  the  same  subject. 

The  title  and  the  whole  of  this  paper,  coming  as  it  does 
from  so  able  and  indefatigable  an  observer,  proves  more  than 
any  remarks  I  could  have  made  the  very  unsatisfactory 
tsondition  in  which  our  knowledge  remains,  and  also  the 
great  difficulty  (may  I  say  impossibility?)  of  fixing  the 
separate  species  or  genus  to  which  the  majority  <rf  the 
Palmellacese  bdong. 

When,  after  all  Mr.  Archer's  careful  and  earnest  researches 
on  the  subject,  the  title  erf  this  paper  is  called  an  ''  Endeavour 
to  Identify  the  Palmoglma  Mucrococca  of  Kiitzing  *'  with  a 
plant  which  he  (Mr.  Archer)  Hunks  is  meant,  but  which. 
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with  another  new  species^  he  thinks  is  referable  rather  to 
another  genus^  it  would  seem  almost  a  hopeless  task  to  assist 
in  the  work.  If  Kiitzing^  Naegele^  De  Bary,  and  other 
equally  celebrated  algologists^  are  unable  to  decide  the  position 
of  the  various  Palmellaceae^  and  are  further  unable  to  agree 
upon  what  are  the  essential  characters  by  which  to  settle  these 
points^  what  can  be  better  proof  of  the  intrinsic  difficulty  of 
the  whole  question  ?  If  by  one  observer  the  envelope  of 
mucoid  matter  be  taken  as  a  specific  or  even  generic  sign — 
if  the  mode  of  segmentation  be  taken  by  another  as  of  specific 
or  generic  value— if  the  size  of  the  cell^  or  the  position  of  the 
nucleus^  or  the  mode  of  diffusion  of  the  endochrome  within 
the  ceH,  be  sufficient  in  the  eyes  of  another  to  separate  genera — 
if^  as  Mr.  Archer  contends,  the  oval  shape  is  another  impor- 
tant distinction — ^it  seems  to  me  no  wonder  that  the  difficulty, 
acknowledged  by  all,  has  arisen. 

If,  again,  inability  after  careful  research  to  determine  what 
is  meant  by  Kutzing^s  character  of  the  genus  Palmogloea  be 
admitted  by  Mr.  Archer  and  Braun ;  and  if  Mr.  Archer  thinks 
that  this  genus  is  separable  into  five  types,  two  of  which  he 
thinks  do  not  at  all  belong  to  it;  when,  in  fact,  no  one 
algologist  can  tell  distinctly  what  is  a  Palmoglcea,  so  as  to  be 
understood  by  any  other  algologist ;  then,  I  must  confess,  it 
seems  difficult  to  understand  how  Mr.  Archer  can  find  suffi- 
cient ground  to  state  that  a  Macrococca  is  not  the  state 
figured  by  me  as  similar  to  Palmogloea  amongst  the  forms 
produced  by  the  lichen-gonidia.  Mr.  Archer  is  by  no  means 
certain  of  what  I  mean  by  PdUmofflma  BrSbissonU,  for  he 
questions  whether  it  be  the  same  as  that  which  Kutzing  makes 
identical  with  PalmeUa  cylindrospora,  which  Balf  considers 
identical  with  Penium  Bribissoniiy  and  which  Mr.  Archer 
places  with  Cylindrocystis ;  and  which,  as  far  as  can  be 
ascertained,  Mr.  Thwaites  calls  Coccochloris  BrSbissonii, 
although  Mr.  Archer  thinks  he  means  the  Trichodictyon 
rupestro.  The  exact  characters  of  this  form,  it  will  thus  be 
seen,  are  by  no  means  settled  by  any  one  of  these  observers. 
The  exceeding  confusion  prevailing  in  this  species  extends 
similarly  throughout  the  whole  group,  and  leaves  it  in  such 
a  state  of  uncertainty  that  it  would  be  well  if  the  whole  of 
these  forms  were  to  undergo  complete  remodelling. 

But  the  question  first  of  all  arises,  how  is  a  single  cell  to  be 
distinguishecl  from  another  single  cell  ?  What  reliable  charac- 
ters are  to  be  fixed  upon  which  can  be  considered  as  of  generic 
value  ?  When  we  consider  through  what  various  forms  those 
cells  pass  whose  life-history  has  been  carefully  watched,  as 
for  example,  Protococcui  pbwiaUs,  the  very  species  with 
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wbich  Mr.  Archer  illustrated  his  paper^  how  are  we  to  tell  to 
what  genus  any  single  cell  belongs  ?  how  can  we  tell  whether 
it  be  a  fixed  form^  a  separate  entity^  or  merely  a  transitional 
form  of  some  other  growth?  When^  &g&iB^  we  find^  as  I  have 
shown  in  this  Journal^  and  in  the  ^  Tninsactions  of  the  Linnean 
Society^'  that  cells  quite  similar  in  all  respects  are  produced 
during  the  segmentation  of  the  gonidia  of  the  lichens,  mosses, 
Lycqpodia,  Prasiola,  &c.,  in  what  manner,  may  it  be  asked, 
are  we  to  tell  to  what  group  it  belongs,  and  how  can  we  say 
that  it  is  certainly  a  separate  Palmellaceous  plant? 

It  is  clear  that  the  whole  question  must  be  gone  orer  com- 
pletely, not  with  the  distinct  intent  of  dividing  each  of  these 
forms  into  genera  and  species,  but  for  the  purpose  of  tracing 
their  history  as  far  as  practicable,  in  order  to  &id  out  through 
what  various  forms  they  can  pass,  and  more  especially  to  in- 
quire how  many  homomorphous  forms  can  spring  from 
different  structures. 

The  whole  case  resolves  itself  into  this  heavy  task,  a  subject 
which  will  require  the  combined  efforts  of  many  observers, 
and  one  which  I  am  fully  aware  will  hold  out  little  attraction 
for  those  whose  love  of  distinctness  and  definiteness  draws 
them  rather  to  analysis  than  to  synthesis.  It  is  one  to  which, 
if  Mr.  Archer  will  apply  his  patient  and  careful  habits  of 
observation,  he  will  find  it  repay  his  pains  far  more  amply 
than  endeavouring  to  unravel  the  confusion  of  authors.  These 
views  I  have  already  expressed  in  the  papers  above  quoted, 
and  I  may  repeat  that  I  consider  that,  till  the  life-history  is 
traced  out,  it  is  impossible  to  tell  whether  the  growth  before 
one  be  a  ^stinct  form  or  not. 

The  principal  point  which  must  be  first  determined  is, 
what  are  the  characters  to  the  differences  of  which  we  can 
assign  a  generic  or  specific  value  ?  Is  size  to  be  taken  as  a 
guide  ?  The  size  of  any  cell  depends  on  many  circumstances, 
as,  for  instance,  upon  the  rate  of  s^mentation  compared  with 
individual  growth.  This  is  well  seen  by  observing  continu- 
ously the  process  of  the  gonidia  of  lichens  or  mosses.  The 
size  depends  also  upon  the  temperature  and  other  external 
circumstances  affecting  the  activity  of  its  vital  powers.  There 
*  is  no  doubt  the  subdivision  of  a  cell  may  extend  to  almost 
an  invisible  point,  and  in  that  state  it  may  so  remain  for  an 
indefinite  period ;  and  that  it  may  begin  at  any  time  to  grow, 
till  it  reacn  the  size  of  the  parent,  and  probably  to  a  still 
larger,  provided,  however,  segmentation  does  not  commence. 
Does  the  position  of  the  nucleus  help  us?  How,  then,  can 
those  states  be  classified  in  which  there  is  no  nucleus?  I 
think  few  will  consider  that  the  position  of  the  nucleus,  of  a 
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Utarch-granole^  or  of  a  vescide^  can  be  considered  of  any 
asBistance  whatever. 

Can  the  disposition  of  the  chlorophyll  ?  How^  then^  are  ire 
to  arrange  those  forms  whare  the  whole  contents  are  hofno- 
geneocw?  How  are  we  to  place  those  whose  contents  are 
without  any  definite  arrangement  ?  It  seems  that  but  little 
Talue  can  be  placed  upon  this  in  the  majority  of  cases^  to 
which  any  one  who  has  observed  the  Tarious  arrangements  o( 
the  contents  in  the  same  plant  I  think  will  agree.  It  is 
true  that  in  some  there  are  peculiar  dispositions^  as  in 
Zygonema  and  its  allies^  and^  when  present^  no  doubt  is  of 
eertain  value ;  but  even  in  this  case  the  contents  may  become 
iKMm^neous,  as  in  conjugating ;  and  then^  supposing  sub- 
division to  take  place^  the  contents  of  the  resulting  eells 
would  become  more  or  less  homogeneous^  and  thus  the  spiral 
«hanustear  lost. 

Can  the  mode  of  subdivision  assist  us?  Before  this  can 
be  answered  we  must  find  out  in  how  many  modes^  and  in 
what  Tarieties  of  forms^  this  process  can  take  place.  Here 
is  a  irast  field.  Let  us  therefore  inquire  of  nature  in  erery 
stage  of  the  Ufe  of  a  celt-^*in  its  active  spring  growth^ 
during  and  after  its  period  of  conjugating,  in  its  zoospore 
^its^Bf  and  in  the  forms  the  asoospore  may  ultimately  assume^ 
in  t^  autumn  growth^  mnd  in  the  various  stages  the  vrinter- 
resting  vpcfte  may  pass  through  before  it  reach  again  the 
parent  form.  Let  nature  be  fully  inquired  of  here,  and  I  have 
no  doubt  an  ample  harvest  will  be  the  reward.  Can  the 
form  of  the  cell  be  of  any  help  ?  If  it  is  found  that  the  sub- 
divisions of  a  generally  round  form  assume  an  oval,  at  ahy 
stage,  and  then  revert  to  the  round  shape,  what  veJue  can 
vre  put  upon  the  form  ?  That  this  can  be  constantly  observed 
is  palpable  to  any  one  who  will  watch  the  segmenting  gonidia 
of  lichens  and  other  plants.  I  need  only  refer  again  to  the 
plate  illnstrating  Mr.  Archer's  paper.  The  varying  forms 
il  the  divisiotis  show  that  their  form  changes  very  strangely. 
This  is  observable  in  almost  every  Converfii,  and  the  Des- 
midi»  are  good  examples.  Supposing  Mr.  Archer  had  carried 
his  observations  as  Cohn  has  done  in  Protococeus  phmalis, 
it  is  highly  probable  that  as  diverse  forms  would  have  been 
found. 

Upon  what,  then,  are  vre  to  fix  ?  No  other  answer  seems 
practicable  but  that  which  I  have  already  indicated,  namely, 
upon  the  gradations  assumed  during  its  whole  life-historv. 
If  it  be  asked,  how  can  this  be  attained  ?  it  must  be  honestly 
answered,  with  much  labour  and  careful  observation;  better 
trace  one  form  out  well  than  endeavour  to  attain  an  appa- 
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Tently  tai^e  insult  by  ihat  which  cannot  be  relied  upon^ 
although  it  t^y  have  the  attraction  of  being  definite. 

In  tiiis  particnlar  subject  especially  algologists  hare 
generally  endeltyonred  to  reatrict  nature  into  the  narrowest 
compass;  tltey  have  made  orders^  genera^  and  species  innu- 
merable^ out  of  the  simple  physiological  process  of  cell-growth^ 
and  have  used  ev^n  the  (^dinaiy  variations  of  subdivision  as 
a  means  to  classification. 

Had  a  tithe  of  the  labour  bestowed  upon  the  classification 
of  the  PalmellaceiBe  been  devoted  to  their  life-history^  some 
progress  by  this  time  would  have  been  made  in  the  herculean 
task. 

One  pointy  I  thinks  will  tend  to  shake  our  confidence  in  the 
certainty  of  the  separate  existence  of  these  forms^  to  which  I 
have  also  formerly  alluded  5  it  is  this^  that  when  we  consider 
the  multitudes  of  mosses  and  lichens  to  be  fomud  everywhere 
capaUe  of  producing  gonidia^  and  from  them  Palmellaceous 
forms  to  an  indefinite  extent^  and  varying  probably  according 
to  the  species^  what  absolute  proof  can  we  possibly  have  of 
the  separate  existence  of  any  similar  form  unless  we  know  its 
history  ?  I  am  sorry  to  give  utterance  to  so  much  scepticism^ 
and  to  cause  such  pertun)ations  in  the  minds  of  those  devoted 
to  the  subject;  but  I  am  certain  the  sooner  misgivings 
occur  on  the  validity  of  the  mode  hitherto  ad(^ted^  the  sooner 
we  shall  attain  a  more  satis&ctory  knowledge  of  what  I  am 
certain  will  prove  to  be  a  wide  page  in  the  book  of  nature. 

Mr.  Archer  has  rather  misunderstood  me  in  concluding 
that  I  consider  all  species  of  British  Palmogloea  can  arise 
iiom  the  lichen  Cladonia.  I  mean  that  all  forms  similar  to 
those  hitherto  described  can  certainly  toise  from  it^  but  I 
do  not  mean  to  affirm  that  no  other  forms  of  vegetable  life 
do  not  abo  give  origin  to  similar  cells.  I  have  Uttle  doubt 
but  that  a  more  extended  knowledge  of  the  matter  will  show 
that  segmenting  gonidia  of  other  orders  will  afeo  produce 
similar  Ibrms^  as  I  have  already  Aown  in  the  mosses.  At 
the  same  time  I  do  not  mean  to  say  there  are  no  such  forms 
as  distinct  Palmellacese.  I  admit  it  is  possiUe ;  but  I  ask^ 
how  are  we  to  be  sure  the  specimen  before  us  is  so?  For 
this  reason  I  cannot  agree  with  thinking  with  Mr.  Archer 
that  I  have  been  hasty  or  comprehensive  m  my  generalisa- 
tions. 

What  value  in  dassifying  can  be  attributed  to  that  peonliRr 
action  called  conjugation?  I  think  we  can  hardly  jud^  at 
present.  Th»t  it  is  but  a  process  of  vegetative^  as  distinguished 
from  sexual  action^  is  clear;  bntwhether  it  is  to  be  considered 
as  a  sign  belonging  only  to  the  Conlervoid  group^seetionj  it  is 
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impossible  to  say ;  at  any  rate^  for  ought  we  know  to  the 
contrary,  it  may  be  also  formed  during  the  growth  of  the 
gonidium  of  lichens,  and  it  would  seem  rash  at  our  present 
state  of  information  to  confine  it  within  any  limits.  Further 
observations  are  wanting  before  we  can  consider  it  peculiar 
to  the  Confervee. 

The  same  remark  may  be  applied  to  the  zoospores,  the 
formation  of  which  is  also  asexual  process.  We  have  evidence 
which  shows  that  the  formation  of  zoospores  extends  over 
a  wider  range  than  had  formerly  been  believed.  There, 
again,  is  a  fine  field  here  for  observation.  It  is  very  possible 
that  some  of  the  Volvocinsese  may  have  an  origin  in  some 
other  form  of  life,  especially  since  Cohn  has  shown  forms  of 
zoospores  of  Protococcus  phwiaUs,  united  in  such  a  manner 
as  to  partake  of  many  of  the  features  of  that  tribe.  No 
finer  field  than  the  one  I  have  above  pointed  out  is  open  for  the 
patient  observer,  who  will  carefully  trace,  and  as  carefully 
portray,  every  step  of  the  form  in  which  he  is  interested. 


The  Anatomy  of  the  Earthworm. 
By  E.  Bay  Lankbstsr. 

Part  I. 

Bring  desirous  of  publishing  a  notice  of  certain  new 
points  of  structure  which  I  have  detected  in  the  earthworm, 
I  thought  that  it  might  be  well  to  accompany  it  with  a 
description  of  the  general  anatomy  of  that  Annelid,  espe- 
cially since  the  later  and  more  accurate  observations  on  this 
subject  have  been  published  as  papers  in  foreign  journals, 
and  are  scattered  about  in  various  French,  Belgian,  and 
German  pmodioals.  The  appearance  too,  of  a  paper  in  the 
'  Philosophical  Transactions*  for  1858,  by  Dr.  Williams,  in 
which  the  anatomy  of  the  reproductive  organs  of  LumbHcus 
is  treated  of,  has  been  a  further  inducement  to  me  to  publish 
my  observations  on  this  point.  The  separate  researches 
of  two  Continental  naturahsts,  M.  Jules  d'UddLcm  and  Dr. 
Ewald  Hering,  had  placed  our  knowledge  of  the  generative 
system  of  the  earthworm  in  a  so  far  satisfactory  state  that 
little  more  remained  to  be  done  than  to  explain  a  few  minor 
discrepancies  between  the  results  arrived  at  by  these  authors. 
Dr.  Williams,  however,  having  failed  to  observe  that  which  is 
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recorded  by  Dr.  Hering  and  M.  d'Udekem^  assorts  that  those 
authors'  obaervationa  are  *'  confused  and  contradictory/'  uid 

Eroceeds  to  give  a  description  of  ovaries  and  testes^  which 
e  does  not  confirm  by  adequate  figures^  and  which^  cer- 
tainly as  far  as  my  observations  have  gone^  do  not  exist.  It 
is  therefore  necessary,  in  justice  to  these  two  continental 
observers^  to  show,  if  possible,  that  their  observations  are  not 
^'confused  and  contradictory/'  but  that  they  (more  espe* 
dally  Dr.  Hering)  have  given,  on  the  whole,  a  truthful  and 
accurate  account  of  the  reproductive  organs  ,of  lA$mbricu$ ; 
that  it  is  Dr.  Williams's  observations  which  are  incorrect,  and 
that  consequently  that  author's  views  as  to  the  modification 
of  the  ciliated  tubuli  into  reproductive  organs  are,  at  any 
rate,  as  £Eur  as  Lumbricus  is  concerned,  untenable. 

The  frequent  use  of  the  microscope,  which  is  necessary  in 
the  elucidation  of  the  aHatomy  of  the  Annelida,  and  without 
which  no  accurate  knowlecJge  of  their  organisation  can 
be  arrived  at,  must  be  my  apology  for  the  publication  of 
a  paper  of  this  nature  in  the  pages  of  a  microscopical 
journal. 

From  the  time  of  Willis^  and  Bedif  the  structure  and 
habits  of  the  earthworm  have  received  much  attention  from 
naturalists.  Montegre,t  SirEverardHome,§Dufour,||  Dug^,^ 
Meckel,'*^  Stein,tt  D'Udekem,tt  t^d  Hering,§§  are  amongst 
those  who  have  written  on  the  subject,  the  only  author,  how- 
ever, who  professes  to  deal  with  it  as  a  whole,  and  who  has 
treated  of  the  entire  anatomy  of  the  worm,  is  Morren,||  ||  the 
other  writers  named  having  devoted  their  researches  almost 
exclusively  to  the  reproductive  organs.  The  work  of  this  author 
was  published  many  years  since,  but  is  still  remarkable 
for  the  amount  of  labour  displayed  in  it,  and  the  profusion 
of  engravings.  The  nervous  system  has  formed  tiie  subject 
of  papers  by  M.  de  Quatrefiiges  and  Mr.  Lockhart  Cla^e, 
to  which  reference  will  be  made  hereafter.  I  propose  to 
describe  the  organization  of  the  earthworm  under  the  following 
heads: — ^Tegumentary  system.  Muscular  system.  Digestive 

*  'De  AnimftBrntonun.' 

*  De  animalibas  vivis  qii»  in  corporibus  animalium  rivoram  pariuntur.' 
<  Annales  da  Museum  d'Hist.  Nat./  1825. 
•PhiL  Trans./ 1823,  p.  31. 
'Ann.  des  Sciences  Nat./  1825. 
Ibid.,  1828. 

Mulleins  *ArohiV  1844. 
Ibid.,  1842. 

'  Merooires  de  I'Acad.  Hoy.  de  Bmxelles/  1857. 
Siebdd  and  Koiliker, '  Zeitschrift,'  1858. 

*  De  Lnmbrioi  terreetris  Historia  natnrali  necnon  anatomia  traotatoa.' 
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syBtewi,  Circulatory  and  Respiratory  systems,  Nenroas  system, 
Seeemary  system,  and  Beproduetive  system.  I  may  here 
mention  that  the  majority  of  my  observatioRs  have  been  made 
on  the  Lumirictu  ierrestris,  though  I  have  also  dissected  many 
individuals  of  L.  agricola. 

Tbgumbntart  sYSTBM.-^-The  tegnmentary  and  muscular 
systems  of  the  e^arthworm  are  so  intimately  united  that  it  is 
somewhat  difficult  to  describe  the  one  apart  from  the  other. 
If  a  vertical  section  be  made  of  a  portion  of  the  integument 
of  Lumbricus,  three  distinct  strata  or  layers  will  be  dis- 
tinguished. The  external  one  is  the  epidermis,  the  middle 
the  pigmentary  layer,  and  the  internal  the  muscular  layer. 
If  a  very  thin  section  of  this  description  be  made  and 
placed  beneath  the  microscope,  the  appearanoes  drawn 
m  PL  YII,  fig.  12,  are  seen.  The  epidermis  (e)  appears  to  be 
almost  structureless  and  transparent,  having,  however,  a  cer- 
tain finely  granular,  striated  aspect.  The  pigmentaiy  layer 
{ft)  contains  numerous  dark-brown  cells,  irregularly  disposed 
in  a  semi-transparent  homogeneous  matrix,  in  which  also 
ramify  very  numerous  blood-vessels.  The  disposition  of  these 
capillaries  is  towards  the  exterior,  the  larger  branches  from 
which  they  are  derived  being  situated  in  and  above  the 
muscular  layer.  The  muscular  layer  (c),  which  varies  in 
size  in  various  parts  of  the  integument,  is  generally  by 
far  the  thickest,  composed  of  minute  fibres,  crossing  and  inter- 
crossing in  various  directions,  the  more  supei^cial  ones  having 
a  direction  parallel  with  the  longitudinal  axis  of  the  body, 
whilst  the  deep-seated  fibres  run  exactly  at  right  angles  to 
these.  Within  the  muscular  [layer  a  small  species  of  nema- 
toid  (4)  may  be  frequently  detected.  They  are  very  abundant 
in  all  parts  of  the  earthworm,  but  do  not  appear  to  do  much 
harm.  I  shall  have  occasion  hereafter  to  refer  to  this  parasite 
(the  Anguilkda  Lumbrici  of  Dujardin)  in  speaking  of  the 
generative  <»rgans,  where  its  existence  has  given  rise  to  many 
errors*  A  delicate  layer  of  cells  is  perceptible  beyond  the 
muscidar  coat  (a),  which  probably  belong  merely  to  the  cor- 
pusculated  perivisceral  fluid. 

The  tunic  thus  formed  is  constricted  into  various  rings,  or 
annulated,  at  short  intervals  throughout  the  length  of  the  body, 
whichis  of  a  cylindrical  tapmng  fcmn  anteriorly,  but  broad  and 
flat  as  the  posterior  region  is  approached,  terminating  i^t  length 
very  suddenly  by  a  rapid  diminution  in  the  size  of  the  annuli. 
If  a  worm  be  drawn  through  t}ie  hand,  froii^  head  to  tail,  no 
perceptible  impediment  to  its  passage  is  iSolt;  but  if  the 
reverse  opera^on  is  tried  and  the  worm  be  held  by  the 
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posterior  extremity^  a  considerable  amount  of  resistance  is 
experienced^  in  consequence  of  a  roughness  of  the  worm^s 
skin.  This  roughness  is  owing  to  the  presence  of  minute  setae^ 
of  which  there  are  four  pairs  on  nearly  every  ring  of  the 
worm's  body^  those  only  comprised  by  the  oingulum  ai^d  the 
smallest  anid  segments  being  free  from  them.  Two  pairs  of 
the  setae  have  a  ventral  aspect^  and  a  pair  on  either  side  are 
disposed  laterally  (fig.  8).  One  of  these  setae  placed  beneath 
the  microscope  shows  a  slightly  cm^ved  form^  is  transparent, 
of  a  yellow  colour  and  fibrous  structure  (fig.  7),  The  broader 
portion  is  fixed  in  the  integument^  and  is  softeor  than  the 
exposed  portion. 

The  setae  are  secreted  by  very  minute  glands^  oi  which  there 
are  four  in  every  segment^  each  situated  in  connection  with  the 
inserted  portions  of  a  pair  of  setae.  These  setigerous  glands 
ma^  be  seen  in  fig.  11,  b,  d.  In  a  certain  part  of  the  IxKly  the 
setigerous  glands  oftcoi  acquire  a  lai^  sise,  and  their  normal 
function  appears  to  become  subservient  to  some  other.  Large 
semi-developed  setae  are  thus  found  in  them,  as  also  a  viscid 
secretion,  the  function  of  which  must  be  discussed  in  connect 
tion  with  the  reproductive  system.  The  setae  are  very  fre- 
quently lost  or  injured  in  use  by  the  earthworm,  and  their 
place  left  unsupplied.  From  thu  we  may  eonclude  that  the 
process  of  their  formation  is  not  rapid,  nor  adapted  to  sup^ 
plying  a  vacancy  immediately  on  its  being  required ;  but, 
rather,  a  regular  and  slow  development,  which  takes  jdace 
equally,  whether  ii^ury  has  been  sustained  or  not,  and  irre- 
spective of  wear.  Another  feature  of  the  integument  which 
will  be  noticed  by  the  most  casual  observer  is  its  enlarge- 
ment into  the  ^^  dngulum,''  extending  fix)m  the  twenty-ninth 
to  the  thirty-sixth  segment.  The  cingulum,  which,  though  a 
tegumentary  appendage,  is  strictly  an  accessory  organ  of  re<« 
pioduction,  is  of  a  paler  colour  than  the  rest  of  the  integu-* 
ment,  encloses  the  dorsal  and  lateral  surfaces  of  the  rings 
over  which  it  extends,  but  is  not  developed  firom  the  ventral 
surface.  The  structure  of  this  body  is  glandular,  being  eomv 
posed  of  a  great  number  of  minute  pyriform  papillae,  which 
secrete  a  fluid,  and  also  act  as  adhesive  oi^ans  during  the 
congress  of  two  individuals.  The  epidermis  covering  the 
papillae  is  remarkably  thin,  and  appears  to  be  ruptured  when 
coition  occurs.  In  examining  the  ventral  surface  of  the 
worm  various  minute  apertures  wiU  be  discovered  in  the 
anterior  segments  of  the  body ;  but  as  they  are  intimately 
connected  with  certain  of  the  organs  of  reproduction,  I  defer 
describing  them  for  the  present. 
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Muscular  aTSTSM. — ^The  yarious  modifications  of  the 
muscular  layer  of  the  integument  constitute  the  principal 
part  of  the  muscular  system  in  the  earthworm.  There  are  but 
few  special  developments  of  muscular  tissue  in  such  organisms 
at  all ;  the  various  functions  which  are  entailed  on  special 
muscles  in  higher  animals  being  here  performed  by  a  simple 
contractile  tunic  or  membrane.  The  muscular  coat  succeeding 
the  pigmentary  layer  of  the  int^ument  (the  cutis  being 
inseparable,  and  not  easily  distinguished  from  those  struc- 
tures) consist  of  fibres  wmch  run  transversely  to  the  longi- 
tu^iud  axis  of  the  body,  and  by  their  contractions  cause  the 
rings  to  diminish  their  diameter ;  the  succeeding  layer  to 
this  is  formed  of  intercrossing  and  oblique  fibres,  whilst  the 
innermost  fibres  are  arranged  longitudinally.  These  last 
are  by  far  the  most  numerous,  and  are  largely  developed  on 
the  ventral  surface.  They  form  the  straight  muscles  of 
Morren.  Two  lateral  muscles,  a  ventral,  and  a  dorsal,  may 
be  distinguished  (fig.  11).  The  setigerous  glands  occupy 
a  position  between  the  dorsal  and  lateral  and  the  lateral  and 
ventral  muscles  on  either  side.  Morren  has  carefully  de- 
scribed an  arrangement  of  minute  muscular  fibres  in  connec- 
tion with  the  sets,  which  he  considers  as  the  protractors  and 
retractors  of  these  appendages.  Cuvier  has  also  described 
these. 

The  object  of  the  muscular  attachment  appears  to  be 
to  keep  the  seta  in  position  rather  than  to  withdraw  or 
extend  it,  so  that  the  booklet  may  yield  to  pressure  from  the 
quarter  towards  which  the  worm  is  progressing,  but  offer 
resistance  to  similar  force  in  the  opposite  direction.  The 
remaining  muscles  of  the  earthworm  are  the  transverse  or 
intraseptal  muscles,  or  modifications  of  these.  Between 
every  segment  or  ring  a  very  delicate,  tenacious,  pellucid, 
muscular  membrane  exists,  loosely  connected  with  the 
internal  viscera,  but  firmly  attached  to  the  walk  of  the 
body.  These  transverse  muscles  do  not  entirely  close  the 
various  rings  from  each  other,  but  allow  the  contents  c^ 
the  perivisceral  cavity  free  movement  from  one  end  of  the 
body  to  the  other.  The  fibres  of  the  transverse  muscles  are 
very  fine,  and  take  a  direction  from  the  walls  of  the 
splanchnic  cavity  towards  the  central  viscera.  In  the  first 
eight  or  nine  rings  of  the  body  oblique  radiating  muscular 
fibres  diverge  from  the  transverse  muscles,  and  become 
attached  to  the  muscular  pharynx  to  be  described  hereafter. 
A  somewhat  similar  arrangement  occurs  in  the  terminal 
rings  of  the  body,  where  these  radiating  fibres  assist  in  the 
expulsion  of  the  faeces  fit>m  the  anal  aperture. 
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Digestive  ststem. — ^Before  proceeding  any  further  in  the 
description  of  the  anatomy  of  the  earthworm,  it  is  necessary 
to  explain  the  method  which  has  been  adopted  in  dissecting. 
The  best  way  of  killing  the  worm,  which  should  be  of  as 
large  a  size  as  can  be  obtained,  is  with  chloroform,  though 
spirits  of  wine  can  be  made  to  answer  the  same  purpose. 
The  advantage  of  chloroform  is  that  it  leaves  the  subject  lax 
and  pliable,  whereas  in  spirits  of  wine  rigidity  often  occurs, 
which  renders  careful  dissection  impossible.  A  pin  being 
inserted  in  the  first  or  labial  segment,  and  the  worm  pinned 
firmly  in  a  gutta-percha  trough,  the  dissection  may  be 
commenced  by  a  dorsal,  lateral,  or  ventral  incision,  which 
should  extend  from  the  first  to  the  thirtieth  segment.  This 
being  done,  the  cut  edges  must  be  separated  and  pinned  out, 
as  much  longitudinal  tension  being  used  as  possible.  The 
organs  of  the  body  will  then  present  a  very  beautiful  sight. 
Manyj  though,  are  concealed  because  of  their  transparency, 
and  great  difficulty  will  be  found  in  manipulating  certain 
organs  on  account  of  their  tenuity  and  the  fluid  nature  of 
their  contents.  These  difficulties  will  be  entirely  obviated  by 
filling  the  trough  with  pure  spirits  of  wine."**"  A  most  marvel- 
lous change  then  comes  over  the  appearance  of  the  extended 
annelid ;  numerous  little  fibres  display  themselves,  running 
from  the  pharynx  to  the  transverse  muscles,  which  also 
becone  more  evident;  the  ciliated  tubules  in  each  segment 
make  their  appearance,  and,  what  is  most  important,  the 
reproductive  organs  become  so  hardened  as  to  admit  of 
careful  dissection.  I  cannot  but  attribute  some  of  the 
errors  which  have  been  made  by  the  older  and  certain  recent 
observers  to  the  want  of  some  such  method  of  dissection  as 
this.  Fig  5  represents  a  worm  opened  by  a  dorsal  incision, 
and  treated  in  this  way. 

Mouth. — ^The  mouth  in  the  earthworm  is  formed  by  the 
incomplete  structure  of  the  first  segment  of  the  body  (fig  9) . 
The  incomplete  ring  is  a  conical  or  nipple-shaped  projection, 
of  a  very  fleshy,  muscular  nature,  forming  what  may  well  be 
called  an  upper  lip.  The  mucous  membrane  of  the  mouth  is 
reflected  inwards,  and  lines  a  large  oral  cavity,  considered  as 
the  pharynx  (fig.  5,  b,  fig,  6).  The  mouth  forms  the  subject 
of  several  figures  and  a  good  deal  of  letter-press  in  Morren^s 
memoir ;   but  it  appears  to  be  a  very  simply  formed  orifice, 

*  Mr.  George  Busk,  who  has  for  many  years  made  the  earthworm  a 
favorite  study,  and  who  very  kindly  assisted  me  when  first  commencing  its 
dissection,  was,  I  believe,  the  first  to  use  chloroform  and  spirits  of  wine  in 
this  way ;  I  regret  very  much  not  having  had  the  benefit  of  his  advice  in 
preparing  this  paper. 

VOL.  IV. — NEW  SEK.  T 
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the  movements  of  the  labial  segment,  whieh  can  be  retracted 
so  as  to  close  the  oral  aperture,  being  dependent  on  musdea 
similar  to  those  existing  in  each  segment  of  the  body,  and 
already  described. 

The  pharynx  is  a  broad  somewhat  flattened  and  very 
muscular  organ,  immediately  succeeding  the  oral  aperture ; 
it  extends  from  the  second  to  the  seventh  ring  of  the  body. 
The  upper  surface,  exposed  when  a  dorsal  incision  is  made,  is 
very  muscular,  numerous  radiating  digital  fibres  connecting 
it  with  the  transverse  septal  muscles;  its  lateral  attachments 
appear  to  be  the  strongest,  though  numerous  radiating  fibres 
may  be  also  detected  on  the  ventral  sur&ce  of  the  organ. 
The  outer  thick  and  muscular  coat,  which  thus  gives  to  the 
pharynx  its  principal  muscular  power,  is  of  a  yellowish- white 
colour,  and  very  vascular.  If  this  be  opened  and  carefully 
examined  it  will  be  found  to  project  anteriorly  into  the 
hollow  cavity  which  it  forms,  and  gives  rise  to  a  sort  of  disc 
or  sucker  by  the  action  of  which,  no  doubt,  the  earthy  ft)od  of 
the  worm  is  drawn  into  the  mouth.  A  second,  much  finer 
muscular  coat  will  also  be  found  underlying  this  denser  one, 
and  intimately  connected  with  the  loose  folds  of  mucous 
membrane  which  line  the  pharyngeal  cavity.  In  fig.  3  a 
small  bundle  of  muscular  fibres  from  the  phar]aix  is  £rawn ; 
they  present  the  same  simple  structure  and  appearance  as 
the  muscular  tissue  from  all  parts  of  the  body. 

Salivary  glands. — Opening  into  the  mouth  and  pharyngeal 
cavity  are  three  pairs  of  glands,  which  must  be  considered  as 
salivary  organs.  Morren  appears  to  have  figured  these,  and 
Mr.  Lockhart  Clarke  briefly  mentions  their  exktence.  They 
are  in  the  form  of  convoluted  tubules,  situated  near  the  oral 
aperture  in  connection  with  the  dense  exterior  coat  of  the 
pharynx,  and  require  a  little  examination  to  be  detected. 

Passing  down  the  alimentary  canals  we  come  to  the  cbsO" 
phafffts.  This  commences  in  the  eighth  segment  of  the  body, 
(fig.  5,  c,  fig.  6),  and  is  directly  continuous  with  the  muscular 
pharynx.  The  latter  organ  contracts  very  considerably  in 
the  seventh  ring,  and  then  is  followed  by  this  narrow,  delicate, 
but  highly  elastic  tube.  The  oesophagus  extencU  to  the 
fifteenth  or  sixteenth  ring;  throughout  it  is  composed  of  a  more 
or  less  delicate  muscular  coat  and  an  inner  mucous  lining. 
In  its  passage  through  the  septal  muscles  it  becomes  slightly 
constricted,  and  the  fibres  of  the  one  organ  appear  to  become 
interwoven  with  those  of  the  other;  this  is  more  particularly 
the  case  in  the  eighth,  ninth,  and  tenth  rings.  The  large 
dorsal  vessel  which  nms  aU  along  the  alimentary  caiud 
attains  its  greatest  development  in  the  region  of  the  oeso- 
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phagus  j  it  passes  directly  along  the  median  line  of  the  body^ 
in  close  connection  with  the  digestive  tube,  and,  with  its 
contractions  and  dilatations,  the  oesophagus  also  performs 
certain  peristaltic  movements,  the  object  of  which  may  be 
connected  with  the  circulatory  system.  The  large  lateral 
vessels,  described  as  hearts,  are  given  oflf  from  the  dorsal 
vessel  in  the  region  of  the  oesophagus,  and  the  reproductive 
oi^ans  closely  surround  it ;  we  have  therefore  in  this  region 
the  most  vascular  and  active  part  of  the  body.  Although  the 
oesophagus  itself  consists  merely  of  a  muscular  and  a  mucous 
membrane,  possessing  no  special  secemary  powers,  yet  the 
dorsal  blood-vessel,  throughout  its  connection  with  the 
oesophagus,  is  more  or  less  invested  with  a  yellowish-brown 
mass  of  cellular  matter,  which  sometimes  extends  to  the 
lateral  vessels  and  hides  the  true  walls  of  the  blood-vessels 
from  view.  If  a  portion  of  this  yellow  mass  be  placed  imder 
the  microscope  with  a  high  power,  it  will  be  found  to  consist 
of  minute  cells,  the  contents  of  which  are  still  finer  granular 
particles  (fig.  18).  They  exactly  resemble  the  cells  which, 
in  connection  with  the  blood-vessels,  invest  the  whole  of 
the  intestine,  yet  to  be  described,  and  which  have  always 
been  considered  as  performing  a  secemary  function  similar 
to  that  of  the  liver.  This  yellow  mass  may  therefore  be  re- 
garded as  an  organ  of  secretion  in  connection  with  the 
oesophagus,  of  similar  nature  to  the  hepatic  membrane  of  the 
intestine. 

(Esophageal  glands. — Situated  in  the  twelfth  and  thirteenth 
rings,  and  nearly  or  entirely  concealed  by  the  testicular 
masses,  are  three  pairs  of  very  remarkable  glands,  which 
have  never  yet  been  described.  In  fig.  5  the  reproductive 
organs  have  been  turned  back,  so  as  to  expose  these  (A).  The 
dorsal  blood-vessel  is  in  dose  connection  with  them,  and 
two  of  the  great  lateral  vessels  lie  in  contact  with  their 
surfaces.  Morren,  indeed,  in  pi.  xxxi  of  his  memoir, 
gives  a  rough  figure  of  two  of  these  glands,  but  does  not 
add  any  accurate  description  of  them.  Dr.  Williams,  in 
his  paper  in  the  'Philosophical  Transactions,'  describes  a 
figure  in  his  pi.  vi  as  the  reproductive  organs  of  the 
earthworm,  ana  denominates  a  certain  mulberry-like  mass 
*' calciferous  glands.^'  No  description  of  these  glands  is 
given  in  his  memoir,  and  the  figure  is  so  utterly  unlike 
anything  existing  in  the  earthworm  that  I  cannot  say 
whether  the  oesophageal  glands  are  meant,  although  no  other 
calciferous  bodies  are  to  be  met  with  in  Lumbricus.  In 
fig.  4  the  three  pairs  of  oesophageal  glands  and  part  of  the 
oesophagus   are  seen  removed  from    the  attached    blood- 
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vessels  and  septal  muscles^  considerably  enlarged.  The 
most  anterior  pair^  which  exists  in  the  twelfth  ring^  are 
somewhat  round  and  fullj  pale  in  colour^  and  with  an  im- 
mensely vascular  surface^  the  vessels  running  parallel  to 
one  another^  and  frequently  so  numerous  as  to  give  the 
organs  a  bright -red  colour.  They  are  firmly  attached  to  the 
walls  of  the  oesophagus,  but  do  not  appear  to  have  any  com- 
munication with  its  interior.  When  opened  they  are  found 
to  contain  either  a  single  hard  crystalline  mass  or  numerous, 
smaller  bodies  of  a  similar  appearance,  when  placed  under 
tlio  microscope,  to  that  dra^n  in  fig.  10.  The  wall  of  the 
p;.ii'  of  pouches  is  thin,  and  the  presence  of  the  hard  bodies 
boi;cat!i  can  be  detected  by  simply  pressing  the  glands. 
^Tlieu  a  portion  of  the  crystalline  substance  is  treated  with 
r.cclic  acid,  it  dissolves  with  great  cflervescence.  It  is  there- 
fore probable  that  the  substance  is  carbonate  of  lime. 
These  glands  do  not  always  contain  crystalline  bodies,  and 
occasionally  a  worm  is  found  in  which  all  three  pairs  of 
oesophageal  appendages  have  lost  their  vascularity  and  size. 
I  am  not  able  to  give  any  clue  as  to  the  function  of  this  first 
pair  of  glands ;  it  may  be  connected  with  the  formation  of 
the  egg-capsule,  which  is  said  to  contain  carbonate  of  lime ; 
on  the  other  hand,  it  may  be  a  provision  for  disposing  of  any 
superabundance  of  mineral  matter  in  the  blood.  I  have 
frequently  found  the  crystalline  bodies  passed  into  the 
oesophagus  and  lodged  in  the  capacious  crop.  The  second 
and  third  pairs  of  oesophageal  glands  are  situated  in  the 
thirteenth  ring,  and  have  a  form  and  appearance  dificring 
from  the  first.  They  are  a  little  smaller,  and  their  walls  are 
much  thicker,  but  no  less  vascular,  than  the  first  pair.  They 
contain  a  milky  fluid,  which,  when  examined  with  the  micro- 
scope, is  found  to  consist  of  very  minute  granules,  somewhat 
similar  to  those  of  the  hepatic  membrane  of  the  intestine. 
A  very  thin  section,  made  vertically  through  one  of  these 
glands,  shows  the  structure  drawn  in  fig.  2,  an  inner  epithelial 
coat,  a  vascular  region  in  which  the  blood-vessels  are  arranged 
in  loops  as  seen  in  the  figure,  and  an  outer  more  delicate 
membrane,  forming  the  sheath  of  the  organ  on  which  the 
externally  visible  vessels  extend;  these,  as  in  the  anterior 
pair  of  glands,  are  very  numerous,  and  run  parallel  to  one 
another. 

The  arrangement  of  the  vessels  interiorly  in  loops  is  very 
remarkable,  and  may  be  easily  observed  when  the  vessels  are 
naturally  injected.  All  three  pairs  of  glands  present  this 
structure.  The  use  of  the  milky  secretion  contained  in  the 
second  and  third  pairs  may  be  in  the  process  of  digestion ; 
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indeed^  this  appears  most  probable^  but  the  properties  of  the 
secretion  cannot  be  determined.  That  these  three  pairs  of 
glands  are  of  rery  vast  importance  in  the  economy  of  the 
worm  cannot  be  doubted^  when  their  proximity  to,  and  con- 
nection with,  the  great  vessels  of  the  body  is  considered^ 
and  it  is  somewhat  surprising  that  they  should  have  escaped 
the  notice  of  previous  observers. 

Crop  or  stomach. — Leaving  the  oesophageal  glands^  we  may 
follow  the  course  of  the  alimentary  canal,  closely  adhered  to 
by  the  dorsal  vessel  and  its  surrounding  granular  mass,  to  the 
sixteenth  or  seventeenth  ring.  Here  the  oesophagus  termi- 
nates, and  the  digestive  tube  expands  into  a  voluminous  heart- 
shaped  sac,  which  may  be  regarded  as  a  species  of  stomach. 
Sometimes  this  organ  commences  in  the  fifteenth  ring  of  the 
body,  and  at  other  times  it  occupies  onlv  the  sixteenth  seg- 
ment ;  this  appears  to  be  a  matter  of  indifference,  depending 
merely  on  the  growth  of  the  septal  muscles.  The  muscular 
wall  is  here  well  developed,  and  the  continual  contractions, 
which  it  performs  even  after  the  worm  is  pinned  out  for 
observation,  show  that  one  of  the  principal  functions  it  per- 
forms is  the  propelling  of  food  on  its  course  through  the 
alimentary  canal.  Very  numerous  blood-vessels  are  distri- 
buted to  its  surface,  whilst  the  interior  is  lined  by  a  loose, 
largely  developed  mucous  membrane. 

Gizzard. — The  eighteenth  and  nineteenth  rings  of  the 
body  are  occupied  by  a  hard  cartilaginous-looking  ring,  which 
is  attached  to  the  muscular  sac  just  described.  Its  walls  are 
very  thick,  and  composed  of  fibrous  tissue  much  resembling 
the  muscular  fibre,  but  they  do  not  appear  to  be  contractile. 
The  blood-vessels,  which  are  very  freely  distributed  to  the 
surface,  are  disposed  in  a  transverse  direction,  and  are  very 
minute.  This  organ  has  been  called  the  gizzard  by  previous 
writers,  though  whether  its  functions  are  those  of  a  gizzard 
does  not  appear  at  all  certain. 

Intestine. — Immediately  attached  to  the  remarkable  fibrous 
ring  just  described  is  the  intestine,  which  passes  throughout 
the  rest  of  the  body  with  very  little  change  in  its  structure. 
It  is  a  loosely  and  much  plicated  tube,  with  very  delicate 
elastic  walls,  which  are  so  disposed  as  to  occupy  a  small  space 
whilst  possessing  a  large  amount  of  surface.  The  wall  is 
composed  of  three  distinct  coats,  of  which  the  interior  one  is 
mucous  membrane,  with  a  finely  ciliated  epithelium;  the 
middle,  delicate  muscular  tissue ;  and  the  exterior,  a  mass  of 
yellow  cells,  forming  an  olive-brown-coloured  investment  for 
the  whole  intestine,  which  is  of  the  most  tender  nature,  and 
very  easily  ruptured.    The  cells,  possessing  granular  contents. 
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are  exactly  similar  to  those  found  in  the  yellow  tissue  sur- 
rounding the  dorsal  blood-vessel  by  the  oesophagus^  and 
they  appear  to  perform  the  same  offices.  It  is  almost  uni- 
versally admitted  that  this  yellow  tunic  of  the  intestine 
should  be  considered  as  discharging  the  functions  which  are 
distributed  to  various  organs  in  the  higher  animsds^  viz., 
those  of  the  gall-bladder,  the  pancreas,  and  the  gastric  glands. 
And  it  may  therefore  be  conveniently  called  the  hepatic 
membrane. 

The  very  numerous  blood-vessels  which  ramify  in  this 
portion  of  the  digestive  tube,  and  around  which  the  develop- 
ment of  the  hepatic  cells  is  greatest,  is  connected,  of  course, 
with  the  elimination  of  nutriment  from  the  contents,  and  it 
is  probably  in  this  part  of  the  viscera  that  the  chief  amount 
of  absorption  takes  place. 

The  muscular  coat  of  the  intestine  is  very  delicate,  but 
exercises  considerable  force  in  the  propulsion  of  food.  The 
transverse  septal  muscles,  which  are  intimately  connected 
with  the  folds  of  the  intestine,  also  aasist  in  causing  those 
movements  of  the  digestive  cavity  by  which  the  passage  of 
aliment  is  eflFected. 

Antbs. — After  passing  through  three  hundred  and  fifty 
rings  in  a  well-grown  worm,  or  less,  the  alimentary  canal 
terminates  in  the  last  segment  of  the  body.  The  modifica- 
tions of  the  septal  muscles,  which  by  Morren  were  described 
as  peculiar  muscles  of  the  anus,  and  the  contractility  of  the 
muscular  membranes  of  the  intestine  and  of  the  integument, 
eflFect  the  discharge  of  the  faeces.  The  ciliated  Epithelium  of 
the  mucous  membrane  may  be  best  observed  near  the  anal 
aperture,  where  it  appears  to  have  its  greatest  development. 

Recapitulation. — ^The  digestive  organs  of  the  earthworm  con- 
sist of  a  mouth,  situated  in  the  first  anterior  segment  of  the 
body ;  of  an  oval  muscular  pharynx,  extending  to  the  eighth 
segment;  of  a  narrow  contractile  oesophagus,  expanding  in 
the  fifteenth  or  sixteenth  ring  into  a  muscidar  crop,  followed 
hj  a  hard  fibrous  ring  occupying  the  seventeenth  and 
eighteenth  segments.  The  rest  of  the  body  is  traversed  by 
the  intestine,  a  plicated,  delicate,  elastic  tube,  invested  in  a 
membrane  of  granular  cells,  and  terminating  in  the  last  ring 
of  the  body.  Connected  with  the  pharynx  are  three  convo- 
luted bodies,  considered  as  salivary  organs,  and  attached  to 
the  oesophagus  are  three  pairs  of  glands  in  the  twelfth  and 
thirteenth  segments,  the  two  posterior  pairs  of  which  secrete 
a  milky  fluid,  probably  to  assist  indigestion. 

The  food  of  the  worm  is  such  ^getable  matter  as  is  con- 
tained in  the  rich  loamy  soils  which  it  selects  for  habitation, 
{To  he  continued.) 
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Notes  an  Organic  Steuctubb  as  tllustrated  by  means  of 
Dyes.    By  Walter  Abbey^  M.R.C.S. 

This  Journal  has  of  late  presented  to  its  readers  a  remark- 
able series  of  papers  by  Dr.  Lionel  Beale^  embodying  the 
results  obtained  from  the  investigation  of  organic  structures 
into  a  doctrine  that  is  likely  to  give  the  coup  de  grdce  to  the 
already  staggering  cell-theory  of  Schwann. 

Dr.  Beale^  having  conceived  the  happy  idea  of  staining  the 
tissues  with  carmine^  found  that  a  permanent  stain  was 
acquired  by  certain  portions  only  of  the  tissue^  including  all 
those  which  are  generally  supposed  not  to  have  reached  their 
ultimate  grade  of  development^  and  excluding  those  which 
have  evidently  undergone  a  structural  process. 

This  new  and  conspicuous  fact  suggested  the  division  of 
all  organized  matter  into  the  two  easily  determined  sections 
of  '^germinal  matter'*  and  *^ formed  matter/'  the  former 
being  dyed,  the  latter  unaffected,  by  carmine.  The  ''  germinal 
matter''  is  well  represented  by  the  nucleus  and  nucleolus; 
the  "  formed  matter,"  by  the  cell-wall  and  spiral  fibre. 

Dr.  Beale  also  inferred,  from  the  presence  of  gradated 
colour  in  the  stained  "  germinal  matter,"  that  it  lost  its  pro- 
clivity for  the  dye  in  the  course  of  its  gradual  transition  into 
the  ''formed  matter." 

It  is  very  obvious  that  this  selective  staining  power  of 
carmine  is  of  great  value  to  the  physiologist,  and  that  still 
further  advantage  would  be  derived  from  the  possession  of 
one  or  more  dyes  capable  of  staining  the  whole  or  part  of 
that  which  is  not  coloured  by  the  carmine ;  also,  that  the  one 
colour  ought  sufiSdently  to  contrast  with  the  other. 

Iodine  has  long  and  deservedly  been  in  use  and  repute; 
but,  apart  from  its  value  as  a  test  for  starch  and  cellulose,  it 
does  not  avail  much  as  a  dve,  the  cell  and  the  cell-contents 
usually  difiEering  only  in  the  intensity  of  the  uniform  and 
fugitive  brownish-yellow  conferred  upon  them. 

Substances  largelv  possessed  of  the  desired  properties  are, 
however,  easy  to  obtain,  and  easy  to  use.  They  are  most 
abundant  among  the  compounds  oi  aniline. 

Magenta,  one  of  the  most  brilliant  of  these,  has  already 
been  used  by  the  microscopist,  but  its  distinctive  qualities 
seem  to  have  escaped  suspicion.  This  dye,  like  most  of  its 
congeners,  has  selective  staining  power  as  great  as  that  of 
carmine^  and  still  more  limited.    Altogether  unattracted  by 
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pure  cellulose,  it  at  once  seizes  those  portions  of  ^'  formed 
matter '^  which  come  under  the  head  of  ''secondary  layers/' 

A  dye  for  the  structures  left  uncoloured  both  by  magenta 
and  carmine  is  still  a  desideratum. 

Although  a  second  characteristic  colouring  agent  thus 
presented  itself  to  me,  it  did  not  give  a  satisfactory  contrast  of 
colour.  Mauve,  Hoffmann's  violet,  aniline  brown,  picrate  of 
aniline,  and  turmeric,  all  dye  as  magenta,  but  the  purples 
alone  approximated  to  the  desired  contrast.  Aniline  greeny 
which  1  subsequently  tried,  accorded  with  these,  but  its  results 
hitherto  have  been  capricious  and  unsatisfactory.  It  seemed 
probable  that  a  substitute  for  magenta,  if  found  at  all,  would  be 
found  among  the  aniline  colours,  and  I  became  indebted  to  my 
friendft  Mr.  J.  G.  Dale,  F.C.S.,  and  Dr.  Martins,  who  have 
all  along  most  liberally  furnished  me  with  dyes  not  otherwise 
readily  obtained — for  two  blue  salts ;  the  one  almost  identical 
with  magenta,  the  other  belonging  to  a  different  though 
closely  allied  series  of  compounds. 

I  naturally  looked  to  the  former,  the  ordinary  aniline  blue 
of  commerce,  for  the  accomplishment  of  the  songht-for  con- 
trast, but  it  proved  a  lamentable  yet  instructive  failure.  The 
tissue,  plunged  into  its  alcoholic  solution,  came  out  magnifi- 
cently coloured,  and  remained  so  when  immersed  either  in 
water  or  glycerine.  Under  the  microscope,  however,  the 
colour  was  seen  to  be  merely  mechanically  and  impartially 
distributed ;  and,  by  the  action  of  alcohol,  its  proper  solvent, 
it  was  entirely  discharged.  This  surprise  was  outrivalled  by 
the  one  which  the  second  blue  afforded.  The  desired  con- 
trast was  now  effected,  but  at  the  expense  of  the  carmine, 
instead  of  the  magenta.  Nothing  could  be  more  satisfactory 
than  this  result,  inasmuch  as  the  blue  substitute  for  carmine 
has  intense  and  splendid  colouring  power,  and  is  even  more 
brilliant  by  artificial  light  than  by  daylight.  It  is  also  freely 
soluble  in  water,  thus  incidentally  refuting  Dr.  Scale's 
somewhat  rash  explanation  of  the  limited  dyeing  power  of 
carmine,  which  he  refers  to  the  acid  reaction  of  the ''  germinal 
matter  "  on  the  alkaline  solution  of  the  dye.  I  feel  justified 
in  calling  this  assumption  ''rash,"  because  Dr.  Beale  had 
probably  employed  no  other  than  an  alkaline  solution;  car- 
mine being  only  soluble  in  ammonia,  or  in  a  neutral  solution 
of  oxalate  of  ammonia,  the  solvent  power  of  which  is  not 
generally  known.  Moreover,  such  an  explanation  should  be 
based  on  the  reaction,  not  of  the  solvent,  but  of  the  carmine, 
which,  in  a  good  sample,  would  most  likely  be  acid,  owing 
to  the  presence  of  free  carminic  acid. 
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The  '^  formed  matter  "  is  equally  affected  by  acid^  alkaline, 
and  neutral  solutions  of  the  dyeing  agent. 

Having  thus  drawn  attention  to  the  merits  of  the  blue  dye, 
I  shall  henceforth,  in  order  to  avoid  risk  of  confusion,  speak 
only  of  carmine  and  magenta. 

Since  magenta  is  incapable  of  dyeing  either  cellulose  or 
'^  germinal  matter,^'  unless  with  the  aid  of  mordants,  but  has 
a  special  affinity  for  the  secondary  layers,  such  as  those  con- 
stituting spiral  fibre  and  woody  tissue,  it  is  evident  that  the 
components  of  the  typical  cell  may  be  made  to  present  three 
conditions  of  colour,  viz.,  enumerating  from  without  inwards, 
(1)  unstained — cell-wall;  (2)  stained  with  magenta— spiral 
fibre;  (3)  stained  with  carmine — '^ germinal  matter.'^  It  is 
also  seen  that  the  generally  accepted  statement,  to  the  effect 
that  the  secondary  layers  consist  of  cellulose,  as  does  the 
cell- wall,  requires,  to  say  the  least,  considerable  modification. 
It  is,  perhaps,  strange  that  this  statement  should  have  passed 
with  so  little  question,  seeing  that,  as  a  rule,  the  cellulose 
reaction  with  sulphuric  acid  and  iodine  is  confessedly  only 
to  be  obtained  bom,  such  structures  by  means  of  a  '^pre- 
liminary treatment,'^  such  as  boiling  with  nitric  acid  or 
caustic  potash.  Surely  this  is  much  sJcin  to  saying  that  the 
reactions  of  sulphate  of  copper  can  only  be  procured  from 
metallic  copper  by  means  of  a  '^  preliminary '^  treatment 
with  sulphuric  acid.  If,  by  an  extravagant  figure  of  speech, 
sulphate  of  copper  may  be  said  to  be  a  mode  of  the  metal, 
then  perhaps  the  secondary  layer  may  be  said  to  be  a  mode 
of  cellulose. 

Before  proceeding  further,  I  ought  to  premise  that  this 
article  should  be  looked  upon  as  based  on  phenomena 
observed  in  the  vegetable  kingdom,  my  very  incomplete 
researches  having  only  reached  so  far  over  the  frontier  as  to 
attain  the  probability  of  the  universality  of  the  deductions 
resulting  from  them.  It  will,  of  course,  be  borne  in  mind 
that,  in  the  animal  kingdom,  similar  investigations  have  been 
much  more  fully  carried  out  by  Dr.  Beale. 

Placing  our  matter  before  us  in  the  form  of  the  ideal  cell 
already  spoken  of,  it  will  be  proper  to  leave  the  consideration 
of  the  secondary  layer  until  we  have  worked  up  to  it  from 
the  fons  ei  origo,  which,  so  far  as  we  are  concerned,  is  the 
'^  germinal  matter.'^ 

With  all  diffidence,  I  venture  to  suggest  that  the  term 
'^  primordial  utricle  '^  should  be  discontinued.  Its  meaning 
has  evidently  become  so  capricious  as  to  render  it  perhaps 
worse  than  useless  as  the  sign  of  a  precise  idea.     I  am  not 
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prepared  to  accept  the  equivalent  offered  by  Dr.  Beale, 
inasmuch  as  I  beliere  that  his  '^ germinal  matter"  consists, 
not  of  one  substance  only,  dyed  by  carmine,  but  of  two— the 
one  of  which  is  dyed  and  the  other  is  not.  While  agreeing 
with  him  that  the  nuclear  mass  of  stained  ''germinal  matter'' 
is  shaded  off  from  that  darkest  point  which  represents  the 
nucleolus,  I  am  convinced  that  this  shading  consists  of 
stipplinff,  and  not  of  tinting.  Nor  is  this  distinction  so 
frivolous  as  it  may  seem  at  first  sight.  It  is  opposed  to  two 
of  Dr.  Scale's  conclusions  —  first,  that  the  gradation  of 
colour  is  due  to  the  gradual  transition  of  "  germinal  matter  " 
into  ''formed  matter;"  secondly,  to  use  his  own  words, 
"  As  it  is  a  fact  that  the  colouring  matter  passes  through  all 
the  outer  layers,  and  is  deposited  in  the  greatest  quantity  in 
that  central  part  which  is  at  the  greatest  distance  from  the 
solution,  it  seems  only  reasonable  to  infer  that  pabulum 
takes  the  same  course  during  life." 

It  is  not  a  light  matter  to  differ,  even  as  to  minor  facts, 
from  so  experienced  a  microscopist  and  acute  a  physiologist ; 
nevertheless,  I  must  give  precedence  to  the  evidence  of  my 
own  eyes,  aided  by  good  and  sufficient  object-glasses.  My 
own  conclusions,  as  differing  from  those  of  Dr.  Scale,  may 
be  thus  summed  up : 

1.  The  germinal  matter,  so  called,  consists  of  two  parts — 
the  one  dyed  by  carmine,  the  other  not  so. 

2.  It  is  not  possible  to  demonstrate  by  means  of  dyeing 
agents  the  gradual  transition  of  living  matter  into  dead 
matter. 

8.  The  varying  tints  of  the  dyed  nucleus  are  due  to  the 
greater  or  less  dispersion  of  coloured  molecules  through  the 
uncoloured  substance;  their  dose  aggregation  forming  the 
nucleolus. 

4.  The  uncoloured  portion  of  the  "  germinal  matter "  is 
the  product  of  the  coloured  portion. 

5.  Nutrition  is  least  active  in  the  most  deeply  coloured 
part  of  the  "  germinal  matter." 

After  this  declaration  of  belief  we  must,  for  the  remainder 
of  the  paper,  take  leave  of  the  phrase  "  germinal  matter," 
its  originid  definition  conveying  a  meaning  different  to  that 
which  the  actual  substance  seems  to  me  to  warrant.  I 
propose  to  substitute  the  term  '  nuclear  matter/  consisting 
of  ^germinal  molecules^  and  ^  germinal  plasma  * 

The  nucleus  proper  is  formed  by  the  carmine-stained 
"  germinal  molecules "  dispersed  through  the  mass  of  un- 
stained germinal  plasma,  which  they  have  produced.  The 
nucleus  may  or  may  not  contain  the  nucleolus,  composed  of 
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germinal  molecules  whose  functional  powers  are  in  abeyance^ 
and  which,  therefore,  are  closely  aggregated  into  a  deeply 
coloured  mass,  which  seems  capable  of  forming  a  circum- 
ferential deposit  or  areola  of  plasma,  whose  quantity  is 
proportionate  to  the  size  and  age  of  this  composite  molecule. 

Here,  then,  we  have  the  condensed  nucleolus  active  only  at 
its  outer  surface,  and  surrounded  by  the  colourless  plasma 
resulting  from  that  activity ;  this,  again,  having  a  granular 
envelope,  composed  of  similar  plasma,  and  strewed  with  what 
are,  in  fact,  fragmentary  nucleoli. 

As  the  outlying  molecules  become  insufficient,  demands 
for  reinforcement  are  made  upon  the  nucleolus,  and  this 
demand  is  answered  in  various  ways.  Frequently,  successive 
molecules  seem  to  be  detached  from  the  surface  of  the 
nucleolus,  becoming  more  and  more  widely  separated  from 
each  other  as  the  produced  plasma  increases.  Sometimes 
the  whole  mass  of  the  nucleolus  is  at  once  called  into  action, 
and  thus  arises  the  phenomenon  of  a  new  granular  nucleus 
contained  within  the  original  and  paler  one. 

At  other  times,  the  nucleolus  having  divided,  the  one 
part  remains  in  statu  quo;  while  the  other,  sphered  in  its 
share  of  the  plasma,  goes  off  to  form  a  new  nucleus, 
nucleolated  or  otherwise. 

Other  varieties  of  fission  might  be  referred  to,  but  it  does 
not  seem  necessary  to  do  so  in  this  place. 

The  vital  processes  of  the  unimpresnated  animal  ovum 
correspond  very  closely  with  those  exhibited  by  the  nuclear 
matter  of  the  v^etable-cell. 

A  good  general  illustration  of  my  proposition  is  shown 
by  that  pretty  little  organism  Volvox  gM)ator,  which  may 
very  well  be  looked  upon  as  a  sort  of  glorified  mass  of 
nuclear  matter.  It  will  be  remembered  that  it  consists  of 
a  hoUow  hyaline  globe,  studded  at  regular  intervals  with 
little  green  masses  of  endochrome.  This  represents  the 
nucleus.  Contained  within  the  globe  is  a  variable  number 
of  solid  masses  of  endochrome,  each  with  a  viscid  transparent 
envelope.  These  represent  the  nucleoli.  "When  the  time 
comes  for  one  of  these  latter  to  assume  independent  activity, 
it  divides  and  subdivides  within  its  envelope  or  areola  up  to 
a  certain  ]point,  without  undergoing  other  change.  Each  of 
the  resulting  globules — ^with  the  exception  of  a  portion 
which,  like  some  part  of  the  yolk  of  certain  eggs,  has  escaped 
segmentation — secretes  aroimd  itself  the  '  germinal  plasma,' 
until  the  globe  of  the  Volvox,  with  its  contained  nucleoli,  is 
reproduced;  the  plasma-envelope  of  the  original  nucleolus 
now  forming  the  containing  sac  of  the  whole  organism. 
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If  my  interpretation  of  microscopical  appearances  is  correct, 
it  seems  impossible  to  avoid  the  conclusion,  that  the  deep  and 
uniform  colour  of  the  nucleolus  is  so  far  from  indicating  the 
maximum  of  nutritional  activity,  that  it  is  actually  the  sign 
of  its  minimum,  if  not,  indeed,  of  its  absence. 

As  I  have  iUustrated  the  nucleus,  with  its  nucleolus,  by 
reference  to  a  higher  grade  c^  life,  so  may  I  illustrate  the 
individual  nucleolus. 

We  find  its  analogue  in  the  .resting  spores  of  algee,  with 
their  dark,  condensed  mass  of  inactive  endochrome  contained  in 
a  self-secreted  coat ;  also  in  one  of  the  older  cells  of  a  Conferva 
(Cladophora  glomerata),  whose  crowded  contents  become  ever 
paler  and  less  dense  with  the  progress  of  renewed  growth. 

The  phenomena  of  cell-growth  are  so  convenientlv  epito- 
mised in  the  short  career  of  the  annual  stems  of  herbaceous 
plants,  that  we  may  advantageously  take,  a  transverse  section 
of  such  a  stem  for  the  purposes  of  illustration. 

Such  a  section,  by-the-bye,  dyed  with  magenta  and  blue 
or  with  orange  and  blue,  and  viewed  with  a  1-inch  objective 
and  C  Kelner  eye-piece,  is,  from  its  intrinsic  beauty,  a  striking 
object  for  the  unphysiological  eye. 

The  common  dock  (Rumex)  sufl5ciently  serves  the  purpose. 
In  the  cambium-layer,  where  growth  is  actively  progressing, 
we  observe  that  the  young  cells,  as  yet  very  small,  are  quite 
full  of  darkly  stained  nuclear  matter,  usually,  if  not  always, 
in  the  form  of  a  hollow  nucleolated  nucleus. 

In  the  older  tissue,  as  represented  by  the  central  paren- 
chyma, we  find,  if  the  plant  be  young,  that  the  nuclei  are 
very  distinct,  the  germinal  molecules  being  so  thickly  grouped 
as  to  need  the  use  of  a  -yV'^  object-glass  for  their  satisfactory 
optical  separation.  The  seemingly  homogeneous  nucleolus 
has,  in  this  case,  little  or  no  areola.  In  the  corresponding 
parenchyma  of  an  older  plant  the  nuclei  are  often  more 
numerous;  they  are  absolutely  larger,  but  smaller  in  pro- 
portion to  the  containing-cell ;  the  germinal  molecules  are 
distinctly  isolated,  and  there  is  a  very  apparent  areola  round 
the  nucleolus. 

Not  unfrequently  may  be  noticed  a  series  of  three  nuclei 
with  their  nucleoli,  each  smaller  and  more  deeply  coloured 
than  its  predecessor,  the  presumptive  common  parent  being 
but  the  ghost  of  its  former  self.  Many  nuclei  have  two 
areolated  nucleoli.  Here  and  there  may  be  seen,  clinging,  as 
it  were,  to  the  nucleus,  a  smaller  mass,  consisting  solely  of 
large  molecules  separated  by  plasma,  which  seems  to  be  the 
result  of  fission  of  the  nucleolus,  followed  by  assumption  of 


Digitized  by 


Google 


ABBBT;  ON  OBaANIC  STBVCTVEB.  275 

vital  energy  by  all  the  domponent  molecules  of  Ae  liberated 
portion. 

In  the  tisaue  of  a  fast-growing  plants  destined  to  die  as 
socm  as  it  has  arrived  at  matnrity^  and  which  is  already  far 
advanced — as  in  the  case  of  a  cereal  whose  ear  has  now  burst 
from  the  sheath — ^is  seen  a  somewhat  different  and  very 
instructive  condition.  Within  the  limits  of  a  very  large 
nucleus^  so  blanched  and  undefined  as  to  be  hardly  visible^  is 
conspicuous  the  quondam  nucleolus  taking  upon  itself  the 
diffnity  of  a  nucleus ;  occasionally  presenting  zones  of  colour 
pding  firom  within  outwards,  as  the  result  of  want  of 
synchronism  in  development ;  and  only  rarely  possessing,  by 
way  of  nucleolus,  one,  two,  or  more  granules,,  somewhat  larger 
than  their  compeers,  and  therefore  invested  with  a  tolerably 
distinct  areola,  yet  scarcely  deservinfi;  a  special  title. 

From  these  appearances  1  conclude  that  the  germinal 
plasma  is  produced  from  the  germinal  molecules,  as  they  are 
successively  brought  into  action  to  supply  the  exigencies  of  the 
tissue.  This  plasma,  though  vitiating  Dr.  Scale's  definition 
of  "germinal  matter"  as  distinct  from  "formed  matter," 
cannot  be  classed  under  the  latter  head,  inasmuch  as  it  is 
undoubtedly  endowed  with  vital  powers.  On  this  matter, 
however,  I  must  not  now  expatiate,  but  proceed  to  those  more 
nearly  akin  to  the  professed  subject  of  this  paper. 

In  most  of  the  cells  of  the  dyed  and  mounted  section  that 
we  have  been  considering  we  see  that  the  nuclei  are  enveloped 
by  the  loose  folds  of  a  transparent  colourless  pellicle,  manifestly 
detached  from  close  apposition  to  the  cell- wall,  and  more 
or  less  flecked  with  coloured  germinal  molecules.  This  would 
seem  to  consist  of  the  skirting  portion  of  the  nuclear  matter 
in  a  condensed  condition,  answering  to  the  coating  (ectosarc) 
of  a  Bhizopod.  Very  apparent  in  the  younger  cells,  it  is 
seldom,  if  ever,  seen  in  those  that  have  exhausted  their 
nutritive  capacity.    In  no  case  does  it  receive  colour. 

External  to  this,  and,  normally,  in  contact  with  it,  are  the 
"  secondary  layers,"  constituting  spiral  cells  and  spiral  ves- 
sels ;  ducts  of  all  kinds,  whether  spiral,  annular,  scalariform 
or  dotted;  liber,  laticiferous,  woody,  and  epidermal  tissue. 
None  of  these  are  stained  by  carmine ;  most  of  them  are 
stained  by  magenta.  Their  susceptibility  to  the  influence  of 
the  dye  is  the  more  valuable  because  it  varies  with  their 
age,  and  thus  enables  us  to  decide  their  relative  priority  of 
formation. 

If  the  transverse  section  oi  Rumew  be  taken  from  a  plant 
suflSciently  young,  we  find  that  all  its  parts  are,  as  it  were. 
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gorged  with  nuclear  matter^  and  that  the  fibro-vascidar  bundles 
seem  perfectly  formed,  but  that  the  spiral  vessels  are  the  only 
parts  so  much  as  tinged  by  the  magenta.  This  accords  with 
the  fact,  fSEimiliar  to  botanists,  that  these  yesssels  are  the  fore- 
runners of  the  "  bundles/' 

If,  on  the  other  hand,  we  take  a  second  year's  shoot  from 
some  shrub,  we  see  that  the  new  deposit  of  woody  tissue  is 
much  more  intensely  coloured  than  that  of  the  preceding 
year.  Betuming  to  our  Rumew,  and  taking  a  slice  from  an 
older  stem,  we  (UHierye  that  the  cells  of  the  medullary  rays 
and  of  the  peripheral  portion  of  the  central  parenchyma  have 
become  thickened  by  woody  deposits,  and  that  these  latest 
productions  are  more  deeply  magenta^tained  than  the  pre- 
viously lignified  pleurenchyma  of  the  fibro-vascular  bundles. 

This  useful  peculiarity  of  behaviour  may  readily  induce 
error  on  the  part  of  a  careless  observer.  To  illustrate  this,  I 
must  for  the  moment  digress  into  the  animal  kingdom.  If 
a  section  of  bone-cartilage  be  dyed  with  magenta  alone,  it 
will  present  the  ''cartilage-corpuscles''  (nuclear  matter)  as 
bright  pink  upon  a  very  much  paler  ground.  Reference  to  a 
sinular  section  dyed  with  magenta  and  the  aniline-blue  sub- 
stitute for  carmine  will  explain  the  apparent  inconsistency, 
by  showing  that  the  nuclear  matter  is  enclosed  in  a  film  of 
recent ''  formed  matter,"  which  takes  a  deeper  stain  from  the 
magenta. 

Useful  indications  might  probably  be  derived  from  the  fact 
that  the  masenta  is  of^n  more  or  less  deoxidized  by'  the 
tissues  which  it  dyes,  becoming  more  purple.  The  liber 
seems  to  be  exempted  from  this  action,  and  to  be  always  pinker 
and  less  deeply  coloured  than  the  spiral  fibre  or  the  woody 
tissue.  There  is  a  peculiar  form  of  cell-thickening,  corre- 
sponding, perhaps,  to  the  variety  of  liber  stated  by  Mohl  to 
consut  of  cellulose,  which,  during  some  part  of  its  existence, 
at  least,  takes  no  colour.  I  am  not,  however,  able  to  give 
its  history. 

Some  one — ^I  forget  who — has  proposed  the  contents  of  a 
rhubarb-tart  as  a  ready  means  for  obtaining  spiral  vessels. 
If  these,  thus  obtained,  be  dyed  with  magenta  and  carmine, 
well  washed,  and  mounted  in  balsam,  the  microscopist  will 
find  himself  in  possession  of  a  preparation  that  is  both 
instructive  and  l^utiful.  The  folly  formed  vessels  will  be 
found  to  vary  as  to  the  degree  of  juxtaposition  of  the 
successive  coils  of  fibre.  In  some  the  spiral  will  suddenly 
break  up  into  rings,  or  divide  to  form  a  second  spiral  winding 
in  the  same  direction ;  but  in  sdl  these  a  cell-wall  of  the 
most  limpid  transparency  encloses  a  crimson  spiral,  and 
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nothing  more.  Bat  other  vessels  will  be  seen^  where  the 
spiral  fibre  is  but  faintly  mapped  out ;  and  these  contain 
nuclear  matter — ^the  scaffolding  of  the  unfinished  structure. 
This  is  also  seen^  though  not  to  such  advantage^  in  the 
transverse  section.  Does  not  this  suggest  a  compromise 
between  opposing  opinions  as  to  the  function  of  tiie  spiral 
vessds?  It  is  evident  that  they  cannot  convey  air  when 
young  and  filled  with  nuclear  matter;  but  thn  objection 
disappears  with  age. 

If  I  might  venture  to  suggest  yet  another  hypothesis,  it 
would  be,  bearing  in  mind  the  early  appearance  of  the  spiral 
fibre,  that  it  serves  the  simple  medianical  purpose  of  giving 
that  elasticity  to  the  whole  structure,  which  must  necessarily 
be  given  in  some  way  or  other. 

In  the  ^  Micrographic  Dictionary  ^  we  are  told,  iq>ropos  of 
the  epidermis  of  plants,  that  ^^  the  waUs  of  the  cells  next  the 
external  surface  are  found  much  thicker  than  the  rest^ 
this  thickening  extending  more  or  less  down  over  the  con- 
tiguous side  walls.  When  such  sections  are  treated  with 
sulphuric  acid  and  iodine,  the  greater  part  of  the  thickness, 
from  without  inward,  of  this  outer  wall  is  stained  yellow, 
while  the  rest  of  the  walls  assume  the  blue  colour  ordinarily 
taken  by  cellulose  with  these  reagents.'^ 

Magenta  gives  a  beautiful  and  instructive  variation  of 
this  experiment,  dyeing  only  that  part  which  iodine  colours 
yellow.  Probably  this  state  of  things  is  not  so  universal  as 
inferred  by  the  'Micrographic  jDictionary,'  for,  in  some 
plants,  e.g.  asparagus,  &e  epidermal  cells  are  altogether 
uncoloured,  while  the  superjacent  cuticle  is  deeply  stained. 
These  facts  have  an  important  bearing  on  the  cellulose 
question,  on  which  I  would  fain  have  touched,  but  must  for 
the  present  forbear. 

Before  coming  to  the  final  fiiU-stop,  some  notice  seems  to 
be  demanded  by  a  paper  by  Mr.  Walter  Crum,  which 
appeared  in  the  '  Chemical  Society^s  Journal^  for  1868,  and  is 
entitled  "  On  the  manner  in  which  Cotton  unites  with 
Colouring  Matter."  This  only  by  accident;  for,since  the  paper 
is  principally  concerned  with  the  actions  of  mordants,  it  would 
hardly  have  been  available  in  this  place,  were  it  not  that  one 
of  the  substances  quoted  as  a  mordant  is,  as  it  seems  to  me, 
no  mordant  at  all.  The  dye  principally  spoken  of  in  Mr. 
Crumbs  elaborate  and  carefully  illustrated  essay  is  madder, 
and  the  so-called  mordant  in  question  \&  the  mono-muriate 
of  alumina.  My  own  experiments  have  shown  me  that  the 
colouring  principle  of  madder  has  the  same  powers  as  carmine ; 
that  is  to  say,  it  is  capable^  without  the  aid  of  mordants^  of 
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dyeing  the  nuclear  matter.  Now,  Mr.  Crumbs  figures  «how 
the  youngest  fibres  of  cotton — ^in  which  the  nuclear  matter  is 
most  abundant — wholly  undyed  as  regards  the  cell- wall,  but 
with  a  beautifully  coloured  mass  in  the  interior.  This 
coloiured  substance  very  naturally  puzzled  Mr.  Crum,  who 
looked  upon  it  as  a  mere  precipitate  of  colouring  matter,  and 
he  says,  with  reference  to  its  shrinking,  '^  It  is  remarkable 
that  the  alumina  should  adhere  so  slightly  to  the  membrane 
which  contains  it,  as  thus  to  shift  without  difficulty  from  one 
part  of  it  to  another  in  the  act  of  shrinking.^' 

The  fact  is  that  the  colour  wholly  depended  on  the  presence 
of  the  nuclear  matter,  and  that  the  mono-muriate  of  alumina 
was  simply  thrown  away. 

Wrong  conclusions  will  certainly  be  drawn  from  the  ex- 
amination of  preparations  dyed  with  magenta  unless  they  be 
washed  until  every  trace  of  soluble  colour  is  removed ;  and 
this  should  be  done  with  alcohol.  In  the  unwashed  prepara- 
tion the  nuclear  matter  is  seen  deeply  coloured  by  the 
magenta.  This  operation  should  be  followed  by  imraei-siou 
in  glycerine,  which  will  remove  any  lingering  trace  of 
unattached  colour,  and  which  is  also  the  best  preservative 
fluid.  If  several  vegetable  sections  of  different  kinds  are 
steeped  in  the  same  colour-bath,  care  must  be  taken  that 
none  of  them  contain  tannin,  the  mordanting  power  of  which 
would  altogether  disguise  the  proper  differentiating  appear- 
ances conferred  by  the  dye. 

I  have  omitted  to  remark,  in  the  proper  place,  that 
secondary  products,  such  as  starch,  are  not  coloured  either 
by  carmine  or  magenta. 


Digitized  by 


Google 


TRANSLATION. 


On  the  Development  of  the  Eggs  o/Floscularu  ORNATA^Shr* 
By  Dr.  J.  F.  Wbissb,  of  St.  Petersburg. 

('Zeitschrift  f.  wiss.  2iool.,'  xIt,  p.  107,  pi.  xir,  a.) 

Whilst  the  author^  in  the  course  of  last  summer,  was 
pursuing  his  investigations  on  the  eggs  of  the  Rotatoria,  he 
noticed  on  the   15th  of   August  a  beautiful  example  ot 
Fhscularia  omata,  together  with  four  minute  ova,  which  had, 
been  already  deposited  in  the  aquarium.     A  fifth  ovum, 
which  was  still  contained  within  the  maternal  body,  was 
expelled  under  his  eyes  on  the  following  morning,   by  a 
forcible  contraction  of  the  animal.     The  germinal  veside 
was  still  present,  and  it  diflfered,  moreover,  from  the  other 
ova  in  the  circumstance  that  the  embryo,  whose  motions 
became  more  and  more  lively,  remained  in  this  condition  the 
whole  of  the  following  day,  exhibiting  at  times  movement 
of  the  difficultly  seen  pharynx.    It  was  not  till  the  20th 
that  the  egg  was  ruptured  at  the  end  where  the  ciliary 
motion  had  been  perceived.    The  little  animal  crept  slowly 
about  with  a  worm-like  movement,  and  now  exhibited  very 
distinctly  the  circle  of  cilia  at  its  anterior  extremitv*     When 
completely  liberated,  it  might  be  about  twice  tne  length 
of  the  egg,  but  it  had  not  the  slightest  resemblance  to  the 
parent,  so  that  any  one  accidentally  coming  across  such  an 
animalcule  under  the   microscope  might  readily  mistake  it 
for  a  newly  discovered  species.    The  author,  therefore,  gives 
a  figure  of  the  contents,  which  were  slightly  separated  from 
the  shell  at  either  end  (fig.  I). 

Up  to  the  17th  of  August  he  was  unable  to  perceive  any 
striking  change  in  any  of  the  ova,  except  that  in  one  of 
them  there  appeared  in  the  course  of  the  day  a  minute  red 
point,  which  seemed  to  change  its  place,  although  he  was 
unable  actually  to  witness  any  movement  in  it.     But,  on  the 
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following  daj  (the  ISth)^  early  in  the  mornings  he  perceived 
in  this  egg  two  distinct  bright-red  eye-spots^  which,  owing 
to  the  visible  movements  of  the  already  devel^ed  embryo^ 
were  continually  changing  their  relative  positions  towards 
each  other ;  and^  at  the  same  time,  he  noticed  a  faint  ciliary 
movement  at  one  end  of  the  embryo  young  Floscularia, 
in  this  condition^  since  none  is  given  by  Ehrenberg^ 
who  had  only  obtained  a  sight  of  the  embryo  by  artificially 
rupturing  the  egg. 

Whilst  his  whole  attention  was  directed  to  this  ovum, 
two  others  in  the  meanwhile  had  so  far  advanced  in  their 
development  that  the  eggs  were  already  visible  in  them. 
They  both  gave  exit  to  the  embryos  on  the  22nd,  one  at 
eight  o'clock  in  the  morning,  and  the  other  two  hours  later ; 
in  both  the  ciliary  movements,  at  the  anterior  end,  were 
distinctly  visible  whilst  the  embryos  were  still  within  the 
shell.  In  a  fourth  egg  the  embryo  had  died,  as  was  evident 
from  the  circumstance  that  its  contents^  even  before  the 
appearance  of  the  eye-spots,  had  contracted  from  each  end 
into  the  middle  of  the  egg  into  an  irregular  mass.  The  fifth 
egg,  lastly,  that,  viz.,  which  the  author  had  seen  escape  from 
the  parent  on  the  16th,  presented  as  early  as  on  the  20th, 
in  the  morning,  both  eyes  in  the  actively  moving  embryo, 
but  it  did  not  rupture  before  the  morning  of  the  23rd,  so 
that  the  complete  development  of  the  embryo  was  eflfected 
within  seven  days.  In  conclusion,  he  remarks  that  the  first 
^g  had  probably  been  deposited  on  the  I3th  August. 

The  foregoing  observation  stands  in  striking  contrast  to 
Ehrenberg's  statements  respecting  the  rapid  propagation  of 
Hydatina  senta.*  But,  since,  from  the  author's  previous 
researches,t  as  well  as  from  many  later  observations  on  the 
subject  of  the  ova  of  the  Rotatoria,  it  is  evident  that  their  de- 
velopment proceeds  with  tolerable  slowness,  Hydatina  senta 
must  probably  be  regarded  as  an  exception  to  the  general 
rule. 

Lastly,  the  author  cannot  refrain  from  adverting  to  the 
erroneous  statements  of  M.  Pesty  respecting  Floscularia. 
That  writer,  at  p.  47  of  his  '  Memoir  on  the  Knowledge  of 
the  Smallest  Living  Forms'  (1852),  states,  ^' At  the  foot  2— 8 
ova,  each  two  thirds  as  big  as  the  body  of  the  parent  animal. 
Vitellus  brown,  and  set  round  with  short  hairs,"  &c.  But 
the  eggs  of  this  Rotifer  are  so  small  as  hardly  to  equal 

*  'Zur  Erkenntniss  der  Organisation  in  der  Eichiung  dea  Kleinaten 
Raumes.'    2nd  part,  1832. 

t  "  Zur  Oologie  der  Raderthiere."  In  •  M^moires  de  I' Academic  imp^- 
riale  des  Sciences  de  St.  Petersbourg,'  VII  s^Srie,  tome  iv,  1862. 
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Id  length  one  sixth  of  the  maternal  body;  and  then  to 
think  of  a  '^  vitellus  set  round  with  short  hairs^'  I  It  is  a 
pity  that  M.  Pesty^  amonp^  the  overwhelming  multitade  of 
his  often-unused  figures^  has  not  given  us  one  of  his  supposed 
Floscularia. 
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Principles  of  Human  Physiology ,  by  William  B.  Carpbntee, 
M.D.  Sixth  Edition,  edited  by  Heney  Powbe,  M.B. 
London:  Chorchiil. 

The  sixth  edition  of  a  work  of  nearly  one  thousand  pages 
is  no  mean  testimony  to  its  worth.  We  shall  not,  therefore, 
attempt  to  criticise  this  work,  but  simply  afford  our  readers 
the  means  of  judging  whether  the  new  edition  has  kept  up 
with  its  predecessors  in  those  departments  where  the  use  of 
the  microscope  is  necessary.  We  are  not  sure  that  this  is  a 
work  of  supererogation.  Researches  with  the  microscope  in 
this  country  do  not  at  all  command  the  attention  which  their 
importance  demands,  and  if  we  examine  the  records  of  our  own 
societies  compared  with  those  of  other  countries  of  Europe,  it 
is  very  manifest  that  the  easier  methods  of  observation  with 
the  naked  eye  are  favourites  with  the  scientific  men  of  Great 
Britain.  As  a  physiologist,  no  microscopist  could  complain 
that  Dr.  Carpenter  has  neglected  to  chronicle  and  estimate 
those  researches  which  alone  could  be  carried  on  with  the 
microscope.  He  has  everywhere  recognised  research  by  the 
aid  of  this  instrument,  and  in  his  work  on  the  use  of  the 
microscope  has  shown  how  thoroughly  he  understands  the  facts 
that  can  alone  be  brought  into  consideration  in  the  science 
of  physiology  by  its  aid.  At  the  same  time  we  cannot  but 
regard  a  certain  tendency  to  speculation  in  the  direction  of 
physical  and  chemical  forces,  as  fraught  with  danger  to  phy- 
siology, unless  accompanied  with  the  sound  observation  of 
facts  which  the  microscope  alone  supplies.  On  this  ground 
we  felt  anxious  lest  Dr.  Carpenter,  in  committing  his  work  to 
the  editorship  of  another,  should  cUminish  its  value  in  relation 
to  all  those  facts  bearing  on  human  physiology  which  can 
alone  be  properly  understood  by  the  use  of  the  microscope. 
We  are  glad  to  say  that,  as  far  as  our  examination  of  this 
new  edition  of  Dr.  Carpenter's  work  has  gone,  we  observe  no 
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indication  on  the  part  of  Dr.  Power  of  attaching  less  impor- 
tance to  microsopical  researches  than  his  author. 

But  whilst  congratulating  Dr.  Carpenter  and  our  readers 
on  this  fact^  we  cannot  but  regret  that  he  has  been  com- 
pelled to  resign  the  superintendence  of  another  edition  of 
his  own  book.  And  wh^?  Because^  '' having  long  since 
relinquished^  on  his  appomtment  to  the  post  he  at  present 
occupies,  the  duties  of  a  Teacher  of  Physiology,  and  having 
consequently  ceased  to  feel  it  incumbent  upon  him  to  keep 
up  with  the  science  in  detail,  he  found  that  the  mass  of  new 
material  which  had  been  accumulated  by  the  industry  of 
inquiries  in  every  one  of  its  departments,  was  far  greater  than 
lay  within  his  capacity  to  systematise ;  the  time  and  working 
power  left  at  his  disposal,  by  the  requirements  of  his  officiid 
position,  being  extremely  limited.*'  We  can  hardly  imagine 
any  Englishman  reading  this  passage  without  blushing  for 
the  honour  and  reputation  of  his  country.  Here  is  a  man  of 
great  ability,  and  blessed  with  special  endowments  for  the 
prosecution  of  a  particular  branch  of  science,  coming  forward 
and  saying,  the  only  reward  my  countrymen  have  been  able 
to  bestow  on  me  for  all  my  scientific  work  is  a  clerkship,  the 
nature  of  which  occupation  renders  me  utterly  incapable  of 
pursuing  my  scientific  work.  Dr.  Carpenter  is  not  a  soli- 
tary case.  There  are  other  appointments  we  could  name, 
which  the  Government  of  this  oountiT,  in  its  utter  ignorance 
of  the  nature  of  science  or  its  aims,  have  made,  which  have 
been  attended  with  the  like  disastrous  results.  As  a  reward 
of  science  men  are  put  into  a  position  where  their  means  of 
prosecuting  science  are  absolutely  cut  off.  We  are  honestly 
of  opinion  that  unless  our  ruling  authorities  are  prepared  to 
repudiate  the  notion  that  they  are  in  earnest  about  the 
advancement  of  science,  they  had  better  make  no  such  ap- 
pointments as  those  of  Dr.  Carpenter  at  all.  Let  us  have 
our  men  of  science  to  ourselves.  Let  us  live  and  die  despised 
and  in  poverty,  with  at  least  the  comforting  thought  that  we 
have  accepted  no  '^  mess  of  pottage''  that  has  interrupted  us 
in  the  glorious  career  of  advancing  true  knowledge  and  lifting 
the  dark  veil  which  hangs  between  man  and  a  knowledge  of 
his  Creator's  laws. 

We  turn  over  the  pages  of  this  new  volume  of  Dr.  Carpenter, 
and  we  feel  that  it  is  a  disgrace  to  us  as  a  nation  that  we  are 
doing  so  little  for  the  advancement  of  the  knowledge  of  the 
science  of  physiology.  We  cannot  conceal  from  ourselves 
that  whatever  may  be  the  satisfaction  with  which  England 
regards  her  educational  system,  that  it  is  from  the  universitieB 
of  Germany  that   the  Ught  is  streaming  which  gives  to 
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physiology  its  interest^  and  supplies  the  facts  that  make  it  a 
progressive  science.  We  hope  we  may  be  excused  from 
alluding  to  this  subject^  but  it  is  vital  to  us.  We  cannot 
expect  to  keep  pace  either  with  Germany  or  France  in  phy- 
siology^ or  an^  other  branch  of  natural  science^  unless  a 
greater  effort  is  made  to  place  these  sciences  in  a  proper 
position  in  our  Universities.  Our  statesmen,  our  clergy,  and 
our  lawyers,  educated  in  our  universities,  are  all  more  (nt  less 
infected  with  the  heresy  that  human  thought,  character,  and 
action,  are  little  influenced  by  the  culture  of  the  natural 
sciences;  the  consequence  is,  that  they  are  everywhere  snubbed 
and  ignored  in  our  courses  of  education,  and  their  cultivators 
rewarded  in  the  same  manner  as  persons  of  diligent  habits 
who  occupy  menial  and  official  positions  in  society.  When 
England  treats  her  great  men  of  science  as  they  ought  to  be 
treated,  she  will  find  that  there  is  no  want  of  genius  and 
power  amongst  her  sons ;  but  as  long  as  the  men  who  culti- 
vate natural  science  are  regarded  as  on  a  level  with  those 
who  cultivate  the  meaner  arts  of  life,  so  long  must  she  submit 
to  the  degradation  of  holding  a  second-rate  position  amongst 
the  nations  that  cultivate  science. 

It  was  the  burthen  of  the  life  of  the  late  Prof.  Edward 
Forbes,  who  occupied  a  professedly  scientific  position,  that 
he  was  always  treated  as  a  clerk  and  not  as  a  man  of  science. 
Throughout  the  whole  of  the  so-called  science  and  art  depart- 
ment there  is  one  imiversal  feeling  among  men  of  science — 
that  they  are  treated  as  clerks,  and  the  objects  and  aims  of 
the  officers  criticised  and  judged  of  by  the  mere  clerk- 
intellect  which  the  Government  places  over  them.  In  these 
posts  scientific  men  are  insulted,  degraded,  and  discharged, 
and  there  is  no  help  for  them  anywhere. 

But  we  must  still  be  thankful  for  our  privileges.  We  do 
not  think  there  is  a  better  text-book  of  Human  Physiology 
than  Dr.  Carpenter's  extant.  All  honour  to  our  young  men 
who,  for  little  thanks  and  scant  reward,  can  be  found  to  aid 
in  the  work  of  making  known  what  has  been  done  in  foreign 
countries  in  the  great  work  of  scientific  progress.  The  present 
edition  of  the  '  Human  Physiology '  is  difierent  from  the  last. 
Much  is  omitted  and  much  is  added.  The  great  feature  of  all 
four  editions  of  Dr.  Carpenter's  work — the  sections  on  the  func- 
tions of  the  cerebrum — are  now  omitted.  In  the  chapters  on 
food  and  digestion,  considerable  additions  have  been  made  to 
the  section  treating  of  the  saliva,  whilst  the  experiments  of 
recent  continental  observers  on  the  effect  of  the  nervous  system 
in  this  quarter  are  fuUy  detailed.  The  experiments  of  Briiche 
on  the  influence  of  the  gastric  acid  on  the  fibrine  and  albumen. 
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and  the  formation  of  peptones  and  parapeptones  by  Meissner, 
are  given  in  detail.  A  great  deal  has  been  recently  done 
with  regard  to  the  nature  and  action  of  the  pancreatic  juice 
and  the  bile^  and  the  sections  devoted  to  these  subjects 
are  full  of  new  and  interesting  matter.  There  is  an  inte- 
resting accoimt  of  the  structure  of  the  villi^  and  as  this 
subject  is  entirely  microscopical,  we  are  induced  to  give  an 
extract  from  this  part  of  the  work  to  show,  in  the  first  place, 
how  well  the  editor  has  kept  up  with  his  time,  and,  in  the 
second  place,  to  show  in  what  a  bold  and  instructive  manner 
microscopic  illustrations  may  be  produced  in  wood. 

106.    The  viUi  are  extensions  of  the  mnoons  lining  of  the  intes- 
tinal canaU  which  thickly  beset  its  surface  £rom  the  pyloric  orifice 
to  the  csBcom,  that  is,  through  the  entire 
Fig.  18  length  of  the    small  intestine,   to   which 

they  are  limited    in    man.     They  have 
usually  somewhat  the  form  of  the  finder 
of  a  glove,  being  sometimes  nearly  cvbn- 
drical  sometimes  rather  conical,    whilst 
they    not     unfrequently    become     flat- 
tened and  extended  at  the  base,  so  that 
two  or  more  coalesce.    Their  length  varies 
from  l-4th  to  l-3rd  of  a  line,  or  even  more ; 
and  the  broad  flattened  kinds  are  about 
l-6th  to  l-8tii  of  a  line  in  breadth.    In 
the  upper  part  of  the   small  intestine, 
where  they  are  most  numerous,  it  has 
been  calculated  by  Elrause  that  there  are 
not  lees  than  from  50  to  90  in  a  square 
line ;  and  in  the  lower  part,  from  40  to  70 
in  the  same  area.    The  details  of  their 
structure  are  of  extreme  interest  in  re- 
vmi  rf  tk.  Huau.  int«tme,  with  ^f^*^  ,*«  **»«  mechaaism  of  absorption, 
their  capillary  plexus  injected.      If  the  plan  pursued  by  Teichmann,  that  of 
injection,  be  adopted,  the  appearances  pre- 
sented are  those  shown  in  Figs.  19,  20,  and  21,  taken  from  the 
beautiful   phi.tes  which   accompany  his  work  on   the   Lymphatic 
SystenL*    From  these  it  appears  that  the  lacteals  commence  either 
by  a  simple  closed  extrenuty,  or  bv  a  loop,  though  in  broad  villi 
a  network  is  sometimes  visible.    'Ae  tube  or  tubes  occupying  the 
centre  of  the  villus  appear  to  possess  perfectiy  definite  walls,  and 
are  larger  than  the  numerous  capillajy  blood-vessels  which  surround 
and    are    external   to    them.      Their    average   diameter    is    about 
l-800th  or  1-lOOOth  of  an  inch;  but  they  present  here  and  there 
slight  dilatations  and  contractions,  and  at  the  base  of  the  villus 
terminate  in  a  network  of  lacteal  vessels  immediately  subjacent 
to  the  Lieberkuhnian  follicles  (Fiff.  206),  termed  by  Teichmann, 
from  the  closeness  of  the  me^es,  the  Beta  angustum.    This  plexus 
communicates  with  another  possessing  larger  vessels,  which  are  sup- 
plied with  valves,  are  more  deeply  situated  in  the  submucous  areolar 

*  Ludwig  Teichmann, '  Das  Saugader  Syitem/  Leipzig,  1861. 
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^iame  (Fig.  20  c),  and  ooii«tdtate  the  •o-oalled  Bda  awplwn.  Besides 
the  central  laoteibl,  the  villiis  is  composed  of  a  matrix  of  areolar 
tissue,*  without  any  intermixture  of  elasiic  fibres,  containing  in  i^ 
interstices  numerous  branched  and  commtmicating  cells  wiUi  nuclei, 
and  frequently  also  fftt-graaules  in  their  interior*  No  nerrons 
elonents  have  been  traced  into  the  villi ;  but  a  layer  of  muscular 
iLbre-cells  has  been  shown  by  Kolliker  and  oUiers  to  surround  the 


Kg.  19. 


A.  Villi  of  Man,  showing  the  blood-reflMls  and  the  lacteals. 

B.  ViUwofaSheep. 


lacteal  tubes,  the  contraction  of  which  has  been  frequently  observed 
whilst  absorption  is  going  on,  and  has  an  important  influence  on  the 
pronulsion  <n  the  fluids  contained  within  those  vessels. 

107.  When  the  villi  are  examined  at  such  a  period  after  a  meal 
containing  oleaginous  matters  as  has  sufficed  for  its  partial  digestion^ 
their  lact^Eds  are  seen  to  be  turgid  with  chyle,  the  extremity  of  each 
being  embedded  in  a  collection  of  globules  presenting  an  opalescent 
appearance,  and  giving  to  the  end  of  the  villus  a  somewhat  mulbeny- 
like  form.  It  was  supposed  by  Prof.  Goodsir.t  hy  whom  this  appear- 
ance was  first  observed,  that  these  globules  were  cells  deveu>ped 

*  K51liker,  <  Manual  of  Hum.  Histology,'  p.  325. 

t  'Edin.  New  Phil.  Journ.,'  July,  1842,  and  •  Anatom.  and  Pathol.  Observ., 
p|i.  5— li). 
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Pijr.  20. 


Perpendicular  section  through  one  of  Fever's  patclies  in  the  lower  part  of  the  ileum  of  the  Sheep,  a. 
Lacteal  vessels  in  the  villi.  I,  The  superficial  layer  or  the  lacteal  vessels  (rete  angustun).  c,  The  deep 
kver  of  the  laeteals  (rete  amplum).    d.  Efferent  vessels  provided  with  valves,    e,  Lieberkuhn's  glands. 


ftPeyor's  gbinds.    g.  Circular  muscular  layer  of  the  wall  of  the  intestine.    A,  Longitndiual  muscular  layer. 
;  Peritooeal  layer. 

Pig:.  21. 


A  ^rpendicular  section  through  the  wall  of  the  Prooeasns  Yermiformis^Man}.    a,  Lidberinihn's  glanda. 

Google 


A  perpendiculu  section  through  the  wall  of  the  Prooeasus  Vermiformis  (Man),    a,  U.w»..»^  .  » 

Solitarf  foQicie.    e, Lacteal  niseis,  surrounding  but  not  penetrating  the  follide.     Aid  wet  seen  the 
rger  eflwentTesads,  provided  with  valvei. 


htfger  eflteentvesads,  provided  with  valvei. 
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within  the  basement-membrane  during  the  act  of  absorption,  from 
what  he  considered  to  be  granular  germs  yiaible  in  the  same  situation 
dnrinff  the  intervals  of  the  process ;  bnt  there  can  now  be  little  donbt 
that  uie  appearance  in  question  is  really  due  to  Uie  dist^ision  of  ihe 
cylindrical  epithelial  cells  invetUng  the 
villi  with  the  lacteal  fluid;  and  as  it  is  a  I^<  22. 

matter  of  much  interest  to  examine  and  ex- 
plain the  mode  in  which  absorption  in  this, 
its  first  stage,  is  effected,  the  attention  of 
many  observers  has  been  directed  to  the 
structure  of  Uiese  cylindrical  investing 
epithelial  cells ;  and  if  the  observations  of 
Heidenhain  Brucke  be  correct,  our  know- 
ledge of  the  mode  of  absorption  of  various 
substances,  and  especially  of  those  of  an 
oleaginous  nature,  will  be  materialljir  sim- 
plified. According  to  these  investigations,* 
the  investing  cells  of  the  villi  (c,  Fiff .  22)  are 
of  cylindrical  form,  with  a  dliated  border, 
and  are  filled  with  a  clear  sarcode  contain- 
ing a  bright  nucleus.  The  cilia  stand  erect 

duriM  Me.  but  (micldy  disappear  after  vi^^^uc  rtpn-a^u^n  ot 
death,  being  replaced  by  a  globmarsweUine  the  Orirpn  of  the  Luctaae  m  * 
projecting  from  the  mouth  of  the  cell,  JiUui:-.,  Centimi  i<et««i;  ^ 
occaaionedby  the  imbibition  of  water.  The  SSCratoTSiSST!"  S?- 
wide  and  free  extremity  of  these  cells  is  at«d  ooinmnar  epithelial  ceib,  the 
supposed  by  some  (Brucke)  to  be  almost  or  5'"**^?,*^  extremities  of  wjuch  we 
completely  patent,  or  closed  only  by  a  plue  necUTe-tiuaecorpiucies. 
of  saroode-Iike  substance,  whilst  Funkef 

and  others  consider  it  to  be  covered  by  a  delicate  septum  perforated  like 
a  colander  vdth  extremely  fine  canals  or  pores.  The  small  and  attached 
extremities  of  these  cells  are  believed  to  be  prolonged  into  the  interior 
of  the  villi,  becoming  continuous  wiih.  the  caudate  processes  of  the 
corpuscles  of  the  connective  tissue  (d}  which  constitutes  the  matrix, 
and  which  again  ojpen,  as  shown  in  Fig.  22,  into  the  lacteal  vessel  (e), 
thus  affording  a  direct  means  of  entrance  for  the  fattj  matters  into 
the  absorbent  system,  and  explaining  the  occasional  introduction  of 
solid  particles  into  the  circulating  current.^ 


*  See  Heidenhain  in  *  Moleschott't  Untersachangen,'  band  iv,  1858,  p.  251 ; 
and  Brucke  in  band  viii,  1862,  p.  495 ;  and  in  *  Denkschrift.  d.  k.  Akad.^d.  Wiss. 
ZQ  Wien,'  band  vi,  p.  105. 

t  *  Phyiiologie,'  1863,  p.  365. 

t  These  epithelial  cells  were  described  by  MM.  Gmby  and  Delafond  (*C 
Rendns,'  1843,  1195),  as  possessing  cilia  on  their  free  margin ;  but  Kolliker  and 
Funke  considered  this  appearance  as  illusory,  and  produced  by  the  thick 
membrane  closing  the  free  extremity  of  the  cell  being  perforated  by  very  delicate 
pores  or  canals,  whilst  after  death  it  split  up  in  such  a  manner  as  to  retemble  a 
bundle  of  cilia  (Kolliker,  <  Mikroskop.  Anat.,'  1860,  p.  329).  Balogh,  agreeing 
with  Kolliker  as  to  the  lines  in  question  being  canals,  differed  from  him  in 
believing  them  to  be  not  pre-existent,  but  merely  the  indications  of  the  passages 
made  by  the  molecules  of  fat  in  penetrating  the  delicate  tissue  occluding  the 
mouth  of  the  cell  ('  Moleschott's  Unters,'  band  vii,  1861,  p.  556).  BretUuer 
and  Steinach,  on  whose  observations  the  statements  of  Brucke,  Heidenhain,  and 
other  later  authors  are  founded  (Brettauer  and  Steinach, '  Sitzungsbericht  d.  k. 
Akad.  d.  Wissen.  zu  Wien,*  1857,  band  zxiii,  p.  303),  maintained  that  the 
apparent  cilia  were  prolongations  of  the  cell-contents,  the  cells  ^themsdvet 
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106.  In  regard  to  the  degree  in  which  the  fnnetiim  of  nutritiye 
Absorption  is  j>erfbrmed  by  the  lacteals  and  b^  the  sangniferons 
mtem  respectiTely,  oonddcrable  difference  of  opinion  has  prevailed. 
When  the  abeorbent  yessels  were  first  disooyered,  and  their  ninctional 
importance  was  perceived,  it  waa  imagined  that  the  introduction  of 
alimentaiT  flnid  mto  the  yaacidar  system  took  place  by  ihem  sklone. 
Such  an  idea,  howerer,  wonld  be  altog^ether  inconsistent  with  the  &ct8 
of  ComparatiYe  Anatomy  ;*  and  it  is  completely  negatived  by  the 
reeolta  of  experiment.  For  that  absorption  is  effected  to  a  very 
considerable  amount  by  the  agen<^  of  the  blood-vessels,  is  shown  in 
the  first  place,  by  the  readiness  with  which  aqueous  fluids  and  even 
alcohol  are  taken-up  from  the  parietes  of  Uie  stomach,  and  are  carried 
into  the  general  circulation.  Thus  in  a  case  of  extroversion  of  the 
bladder,  observed  by  Mr.  Erichaen,t  in  which  the  urinary  secretion 
could  be  collected  immediately  on  its  passing  from  the  kidney, 
when  a  solution  of  ferrocyanide  of  potassium  was  taken  into 
the  stomach,  this  salt  was  detected  in  the  urine  in  one  instance 
within  1  minute,  and  in  three  other  instances  within  2^  minutee. 
In  all  these  cases,  however,  the  stomach  may  be  presumed  to  have 
been  empty,  and  the  vascular  system  in  a  state  of  aptitude  for  absorp- 
tion ;  since  the  experiments  were  made  either  after  a  long  fast,  or  at 
least  four  hours  after  a  light^meal.  When,  on  the  other  hand,  the 
salt  was  introduced  into  the  stomach  soon  after  the  ing^estion  of 
alimentary  substances,  a  much  longer  period  elapsed  before  it  could 
be  detected  in  Uie  urine;  Urns,  when  a  substantial  meal  had  been 
taken  two  hours  previously,  the  interval  was  12  minutes ;  when  tea 
and  bread-and-butter  had  been  taken  one  hour  previously,  the  interval 
was  14  minutes :  a  similar  meal  having  been  taken  twenty-four  minutes 
previously,  the  interval  was  16  minutes ;  when  only  two  minutes  had 
passed  smce  the  conclusion  of  such  a  meal,  the  interval  was  27 
minutes ;  and  when  a  solid  meal  had  been  concluded  just  before  the 
introduction  of  Uie  salt,  the  interval  was  39  minutes.  These  facts  are 
of  great  importance,  in  showing  ihe  very  marked  influence  which  ihe 
state  of  the  stomtieh  exercises  upon  the  absorption  of  matters  intro- 
duced into  it.  Not  less  important,  however,  is  the  state  of  the  vasetdar 
tygtem  in  regard  to  turgescence  or  emptiness ;  for  it  was  found  by 
Magendie,  that  when  he  had  ii^jected  a  considerable  quantity  of  water 
into  the  veins  of  a  dog,  poison  was  absorbed  very  slowly ;  wtdlst,  if  he 
relieved  the  distension  by  bleeding,  there  was  speedy  evidence  of  its 
entrance  into  l^e  circulation.  The  rapidity  with  which  not  only 
aqueous  but  alcoholic  lii^uids  introduced  into  the  stomach  may  pass 
into  the  general  circulation,  has  been  shown  by  the  expmments  of 
Dr.  Percy  ;t  who  found  that  when  strong  alcohol  was  injected  into 
the  stomach  of  dogs,  the  animalfl  would  sometimes  fall  insensible  to 
the  g^und  immeduMy  upon  the  completion  of  the  ii^jection,  their 

terminating  with  a  smooth  circular]  margin.  They  detcrihed  the  columnar 
arrangement  as  broadest  and  most  distinct  in  fasting  animals,  whiUt  in  cells 
filled  with  fat  it  diminishes  to  one  half  or  one  third  of  iu  former  breadth,  and 
the  striae  disappear,  so  that  only  a  bright  narrow  rim  or  border  is  left.  Lastly, 
Wieg^ndt  is  stated  in  •  Canstatt's  Jahresbericht '  for  1862,  p.  32.  to  view  the 
cilia  as  merely  the  optical  expression  of  striae  or  wrinkles. 

•  Sec  *  Princ.  of  Comp.  Phys.,*  chap.  iv. 

t  '  Medical  Gazette,'  vol.  xxxvi,  p.  363. 

t  *  Experimental  Enquiry  concerning  the  Presence  of  Alcohol  in  the  Ventricles 
of  the  Brain,'  p.  61. 
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respiratorj  and  cardiac  movementB  ceasinff  wiihin  two  mmatcB ;  and 
that  on  poBt-mortem  examination  in  sucm  cases,  the  stomach  was 
nearly  ern^ty,  whilst  the  blood  was  highly  charged  with  alcohol ;  thus 
rendering  it  almost  certain,  that  not  merely  the  final  destruction  of 
nervous  power,  but  the  immediate  loss  of  sensibility,  was  due  to  the 
action  of  alcoholized  blood  upon  the  nervous  centres.  Finally,  nu- 
merous experiments  have  been  made  by  various  physiologists,  which 
have  demonstrated  that  absorption  of  alimentary  and  other  substances 
may  take  place  from  Uie  walls  of  the  stomach;  these  substances 
havine  been  prevented  from  passing  into  the  intestine  by  a  ligature 
around  the  pylorus.  Now,  as  the  absorbent  system  does  not  present 
that  peculiar  arrangement  in  the  coats  of  the  stomach,  which  it  does 
in  th5se  of  the  intestinal  tube,  there  can  be  little  doubt  that  the  in- 
troduction of  such  substances  into  Uie  system  must  be  effected  chiefly, 
if  not  entirely,  through  the  medium  of  its  sanguiferous  capillaries. 

109.  That  the  blood-vessels  of  the  intestinal  tube  largely  partici- 
pate in  the  introduction  of  soluble  alimentaJT^  matter  into  Uie  sTstem, 
has  been  clearly  proved  by  various  observations  upon  the  constitution 
of  the  blood  of  tne  mesenteric  veins ;  these  having  shown  that,  after 
the  digestion  of  albuminous  and  farinaceous  or  saccharine  substances, 
albuminose,  dextrin,  grape-su^^,  and  lactic  acid,  are  detectible  in 
that  fluid,  whose  usuiu  composition  is  greatly  altered  by  the  presence 
of  these  substances,  as  well  as  by  the  augmented  proportion  of  water 
which  it  contains.  Moreover,  it  is  asserted  by  Bruch,*  that  so  large  a 
quantity  of  fat  is  absorbed  into  the  blood-vessels,  that  the  supeiri&cial 
capillary  network  sometimes  presents  an  opalescent  whiteness.  We 
may  consider  the  sanguiferous  vessels,  then,  as  affording  the  usual 
chumel  by  which  a  lare e  part  of  the  nuixitive  materials  are  introduced 
into  the  system ;  but  uiese  are  not  allowed  to  pass  into  the  fesaenl 
current  of  the  circulation,  until  they  have  been  subjected  to  an  import- 
ant a$$wUlaHng  process,  which  it  appears  to  be  one  great  o£Sce  of  the 
liver  to  perform,  whereby  they  are  rendered  more  fit  for  the  purposes 
they  are  destined  to  serve  in  the  economy.  Of  this  we  shall  presently 
have  to  speak.  But  the  absorbent  power  which  the  blood-vessels  of 
the  alimentary  canal  possess,  is  not  limited  to  alimentary  substances ; 
for  it  is  tiirou^h  them  almost  exclusively  that  soluble  matters  of  every 
other  description  are  received  into  the  circulation.  This,  which  may 
now  be  considered  a  well-established  fact,  was  first  clearly  shown 
hv  the  carefully  conducted  experiments  of  MM.  Tiedemann  and 
Gmelin,t  who  mingled  with  the  food  of  animals  various  substances, 
which,  by  their  colour,  odour,  or  chemical  properties,  might  be  easily 
detected  in  the  fluids  of  the  body ;  after  some  time  the  ft.TiiTnn.1  was 
examined ;  and  the  result  was,  that  unequivocal  traces  of  such 
substances  were  not  unfrequently  detected  in  the  venous  blood  and  in 
the  urine,  whilst  it  was  only  in  a  very  few  instances  that  any  indica- 
tion of  them  could  be  discovered  in  the  chyle.  The  colouring  matters 
employed  were  various  vegetable  substances,  such  as  gamboge,  madder, 
and  rhubarb ;  the  odorous  substances  were  camphor,  musk,  asafoetida, 
&c. ;  while,  in  other  cases,  various  saline  bodies,  such  as  chloride  of 
barium,  acetate  of  lead  and  of  mercury,  and  some  of  the  prussiates, 
which  might  easily  be  detected  by  chemical  tests,  were  mixed  with 
the  food.    The  colouring  matters,  for  the  most  part,  were  carried  out 

•  Siebold  and  KSUiker't  *  Zeitoehrift,'  AprU,  1853. 

t  *  Versuche  iiber  die  Wege  anf  welchen  Subttanzen  ana  dem  Magen  und 
Darmkanal  ina  Blut  gelaogen,'  Hddelberg,  1820. 
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of  the  system,  without  being  received  either  into  the  yeins  or  the 
laoteals;  the  odorous  substonces  were  generallj  deteoted  in  the 
venous  blood  and  in  the  urine,  but  not  in  the  chjle;  whilst  of  the 
saline  substances,  manj  were  found  in  the  blood  and  in  the  urine,  and 
a  very  few  only  in  the  chyle.*  A  similar  conclusion  might  be  drawn 
from  the  numerous  instances  in  which  various  substances  introduced 
into  the  intestines  have  been  detected  in  the  blood,  although  the 
thoracic  duct  had  been  tied;  but  these  results  are  less  satiE^ctory^ 
because,  though  there  is  probably  no  direct  communication  (as 
maintained  by  many)  between  the  lacteals  and  the  veins  in  the 
mesenteric  glands,  the  partitions  which  separate  their  reepective  con- 
tents are  evidently  so  uiin,  that  transudation  may  readily  take  place 
through  them. 


In  the  chapter  devoted  to  the  bloody  the  amount  of  attention 
devoted  to  chemical  considerations  has  been  much  reduced  in 
this  edition^  and  for  the  very  good  reason  that  little  reliance 
can  be  placed  on  the  chemical  analysis  of  substances  having 
the  high  combining  proportions  of  the  constituents  of  the 
blood.  The  field  which  still  opens  up  the  highest  prospect  of 
future  discoveries  in  the  blood  is  that  of  the  morphology  of  its 
globules  and  crystals^  which  can  alone  be  studied  by  the  aid 
of  the  microscope.  There  is  an  interesting  section  in  this 
work^  not  found  in  the  previous  editions,  on  the  vital  pro- 
perties of  the  blood,  which  we  presume  is  written  by  the 
present  editor,  and  also  another  section  on  the  balance  in  the 
vital  economy,  in  which  an  elaborate  account  is  given  of  the 
debtor  and  creditor  account  of  the  body  during  reception  of 
supplies  and  rejection  of  waste.  There  is  also  a  good  rimimS 
of  all  that  has  been  done  on  the  glycogenic  function  of  the 
liver,  and  the  section  on  the  urine  is  brought  up  to  the 
present  state  of  our  knowledge. 

Much  has  been  done  in  the  structure  and  fanction  of  the 
nerves.  Amidst  the  lai^e  amount  of  contradictory  results 
and  opinions,  the  editor  has  managed  to  give  the  principal 
facts  in  this  difficult  branch  of  inquiry. 

The  chapters  on  muscular  tissue,  and  on  generation  and 
development,  have  been  considerably  extended,  and  new 
observations  recorded. 

The  number  of  woodcuts  have  been  increased  from  156  to 
206,  and  several  of  the  old  ones  replaced  by  new.  The 
getting  up  of  the  work  is  worthy  the  famous  house  of 
Churchill.    Works  on  physiology  are  sometimes  supposed  to 

*  Colin,  howeTer,  on  extmining  the  fluid  of  the  thoracic  duct,  readily  found 
-   iodide  and  ferrocjranide  of  potasiiom  in  dogs,  sheep,  and  oxen,  to  which  these 
salts  had  heen  administered  eighteen  minutes  prefionslj.    ('  Bulletin  da  TAca- 
d^ie,'zz?i],p.948.) 
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be  only  written  for  medical  students.  We  shall  be  glad  to 
see  this  immensely  injurious  impression  removed^  and  recom- 
mend all  who  have  a  stomachy  neart^  and  brain  to  keep  in 
order,  to  study  this  work.  We  trust  the  time  is  coming  when 
the  study  of  this  most  necessary  of  all  the  sciences  will  be 
rescued  from  the  hands  of  a  class,  and  pursued  by  all  people 
who  wish  to  live  in  obedience  to  the  laws  of  their  Creator. 
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NOTES  AND  CORRESPONDENCE. 


A  Cheap  and  Portable ''Tumtray.'* — In  the  ''social''  use 
of  the  microscope^  there  is^  as  every  microscopist  well 
knows,  a  great  amount  of  discomfort  in  having  continually  to 
be  shifting  one's  seat,  which  is  alike  troublesome  and  fatiguing 
to  one's  friends  as  to  one's  self,  but  this  is  of  minor  impor- 
tance compared  with  the  unfitting  the  eye  for  observing,  and 
which,  with  a  binocular,  is  a  far  more  serious  drawback  than 
with  the  single  tube,  so  that  some  contrivance  to  obviate  this 
has  become  almost  a  necessity.  The  revolving  table  is 
certainly  capable  of  rendering  this  changing  unnecessary, 
but  the  table  is  not  only  not  without  its  inconveniences,  but 
it  has  also  the  more  objectionable  item  of  cost  to  prevent  its 
coming  into  general  use.  Nor  does  it  appear  that  any 
efficient  substitute  for  it  has  yet  been  brought  into  favour. 
What  is  required  is  a  tray  capable  of  holding  one  full-sized 
instrument  together,  its  lamp  and  condenser  so  arranged 
that  it  may  be  passed  from  the  observer  to  a  firiend  sitting  by 
his  side,  or  to  a  party  of  four  or  five  or  more  in  succession.  The 
indispensable  essentials  for  it  to  possess  are,  first,  efficiency ; 
that  is,  sufficient  solidity  and  steadiness  to  prevent  vibration, 
and  to  move  freely  without  friction  or  noise ;  next,  cheapness ; 
then  comes  portability;  and  last,  but  not  least,  it  must 
possess  a  certain  amount  of  "good  looks"  to  ensure  its 
admission  to  the  drawing-room.  These  desiderata  I  have 
succeeded  in  combining  in  what  I  have  styled  a  "  turntray," 
and  which  has  delighted  all  who  have  seen  it. 

It  consists  of  a  stout  rectangular  board,  twenty-three 
inches  long  and  thirteen  and  a  half  inches  wide,  working  on 
a  pivot  at  one  end,  and  on  two  revolving  runners  at  the 
other,  and  being  thus  supported  on  three  points,  it  is  always 
steady  in  any  position.  The  ends  are  strengthened  by  two 
other  inch-thick  crop  pieces,  which  are  also  raised  for  the 
working  parts  so  as  to  bring  the  surface  upon  which  the 
instrument  stands  as  near  to  the  table  as  possible,  leaving 
the  lower  side  only  just  free  from  touching  it.     Being  under 
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two  feet  long^  and  few  tables  being  less  than  four  feet  wide 
or  across^  it  is  capable  of  accommodating  from  two  to  six  or 
more  persons  at  an  ordinary  dining-table^  or  placed  on  a 
circular  centre  table^  as  many  as  can  sit  around  it.  It  thus 
becomes^  for  one  instrument^  equally  useful  as  the  whole 
table  would  be. 

In  common  deal  it  may  be  made  for  a  very  few  shillings. 
In  solid  well-seasoned  inch-thick  mahogany^  French-polish^, 
with  bronzed  iron  centre  support^  corked  for  steadiness  and 
to  prevent  scatching^  and  with  highly  brass  runners,  it  ought 
to  be  obtained  in  London  for  about  a  guinea  or  less.  The 
builder  (himself  a  very  clever  hand)  whose  workmen  made  it 
for  me^  is  so  impressed  with  the  belief  in  its  usefulness  and 
the  certainty  of  its  being  approved  when  seen,  that  he  has 
volunteered  to  provide  a  number  of  them  during  the  slack 
time  of  winter,  at  the  lowest  possible  cost,  to  be  sent  out  as 
patterns^  or  he  will  supply  the  trade  with  them^  if  required. — 
W.  Kencelt  Bridgman^  69,  St.  Giles',  Norwich. 


Zoosperms  in  the  ovaria  of  Pnlmogasteropoda. — In  reference 
to  the  above  subject  I  see  that  Br.  La^rson  has  proposed,  in 
the  number  of  your  Journal  for  July,  some  objections  to  the 
common  opinion  that  the  ovary  in  these  animals  is  in  reality 
a  hermaphrodite  gland;  they  appear  to  me  by  no  means  in- 
surmountable, and  with  your  permission  I  will  do  my  best  to 
answer  them.  His  first  objection  is,  that  the  zoosperms  are 
found  fully  developed  in  the  ovary,  and  imperfectly  formed  in 
the  spermatheca,  and  must  therefore  have  undergone  a  species 
of  retrograde  development.  This  is  by  no  means  my  experi- 
ence ;  on  the  contrary,  in  the  ovary  of  H.  aspersa,  1  have 
found  zoosperms  in  the  immature  condition,  which  he  calls 
spermatophora;  that  is,  still  united  by  their  heads  into 
bundles,  and  having  yet  a  good  deal  of  the  granular  contents 
of  the  parent  cell  remaining  attached ;  and  in  the  ovary  of 
Arion  they  have  occurred  in  a  still  earlier  stage,  so  that  there 
is  no  necessity  for  the  hvpothesis  of  retrograde  development. 

With  regard  to  his  other  objections,  viz.,  there  being  only 
one  excretoiT  canal  to  the  ovary,  and  the  impossibility  of  the 
passage  of  the  zoosperms  into  the  spermatheca,  I  may  state 
that  I  think  I  have  seen  in  Helix  a  small  tube  situated  in  the 
connective-tissue,  and  which  surrounds  the  ovarian  duct,  but  of 
this  I  am  not  certain ;  at  any  rate,  granting  that  the  canal  is 
single  as  far  as  the  abdomen  gland,  it  is  just  possible  that  the 
ova  are  not  sufficiently  mature  to  be  impregnated,  until  th&y 
have  passed  that  gland,  and  then  the  structure  of  the  uterus 
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permits  the  separation  of  the  two  products,  for  ou  the  prostate 
side  of  the  uterine  tube  is  situated  a  groove  or  gutter  extend- 
ing its  whole  length,  separated  from  the  main  cavity  by  a 
longitudinal  valve-like  structure,  which  allows  the  two  canals 
thus  formed  to  communicate  with  each  other  along  its  free 
edge ;  this  groove  runs  directly  into  the  vas  deferens,  and  thus 
conveys  the  zoosperms  into  the  penis,  frorii  which  their  trans- 
ference into  the  spermathcca  appears  easy.  I  find  that  Dr. 
Lawsou  has  not  described  this  twofold  structure  of  the  cavity 
of  the  uterus,  or  rather,  denies  it ;  but  I  found  it  easily  enough, 
and  it  is  well  described  by  H.  Nickel  in  'Miiller's  Archives' 
for  1844.  As  to  the  prostate  being  the  largest  gland  of  the 
whole  apparatus,  I  should  hardly  think  that  that  alone 
would  be  sufficient  to  substantiate  its  claim  to  the  character 
of  testis.  Besides  the  above  considerations  in  favour  of  the 
hermaphrodite  character  of  the  ovary,  there  are  a  few  others, 
such  as,  if  this  gland  does  not  secrete  the  zoosperms,  how 
could  they  get  there?  Its  duct  is  strongly  ciliated,  and  the 
direction  of  the  ciliary  current  is  towards  the  outlet,  and  one 
would  suppose  that  they  would  find  great  difficulty  in  making 
way  against  the  stream,  and  in  an  immature  condition  it 
would  be  still  more  trying. 

In  opposition  to  the  above  facts,  Dr.  Lawson  has  onlv  to 
put  forward  the  size  of  the  prostate  and  a  few  ^^  oval  and  ellip- 
tical, epithelial-like  cells,  usually  described  as  the  parents  of 
zoosperms.'^ 

I  will  leave  it  to  your  readers  to  say  which  view  is  most 
likely  to  be  correct,  and  which  looks  more  like  a  petitio 
l?rincj/ni.— Altbsd  Sanders,  F.L.S.,  Brixton. 


The  Theory  of  Circulation  in  the  Vorticellidsa. — I  have  seen 
the  contractile  vesicle  of  Vorticellidae  to  present  the  follow- 
ing appearance  under  the  microscope  in  the  majority  of 
cases: 

First.  On  certain  movements  of  the  reflector  the  vesicle 
entirely  disappeared,  but  that  on  subsequent  alterations  of 
the  position  of  the  reflector  I  observed  its  reappearance.  I 
am  inclined  to  think  that  any  subsequent  contraction-like 
appearance  of  the  vesicle  was  due  to  the  fact  of  its  having 
been  removed  from  the  line  of  focus  by  the  movements  of  the 
living  animal ;  to  the  same  cause  I  also  attribute  an  expansion- 
like  appearance  of  the  vesicle.  Hence  the  characteristic  term 
"  contractile  vesicle  "  is  inappropriate,  unreasonable,  and  un- 
founded; the  plain  word  vesicle  being  truthful. 

Secondly.  I  have  never  witnessed  the  processes  proceeding 
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from  the  vesicle^  stated  by  Lachmann  to  have  been  observed 
by  him;  I  believe. that  what  he  thought  to  be  processes  or 
branches  of  the  vesicle  were  merely  occasional  interpositions 
of  the  cilia  of  the  disc  between  the  object  and  the  microscope ;  I 
believe  that  the  delusion  sometimes  assumes  an  almost  con* 
vincing  aspect^  not  of  two  distinct  processes^  as  Lachmann  has 
observed,  but  of  branches  to  and  from  the  vesicle,  indefinite  in 
their  position  and  number.  Thus,  we  see  how  easy  it  is  to 
account  for  the  fallacy  into  which  Lachmann  and  most  other 
naturalists  have  fallen.  I  acknowledge  that  there  is  a  vesicle  of 
unknown  use  in  the  YorticellidsB ;  I  deny  the  existence  of  a 
*'  contractile  vesicle,''  acting  as  a  heart.  I  acknowledge  the 
presence  of  cilia ;  I  deny  that  of  vesicular  branches  or  vessels. 
Hence  I  infer  that  the  statement  that  there  is  a  circulatory 
apparatus  in  the  Yorticellidse  is  without  foundation,  and  may 
only  be  regarded  as  a  picture  painted  by  a  vivid  imagination^ 
or  as  an  hypothesis  promulgated  for  a  selfish  purpose.  I  in- 
vite the  investigation  of  naturalists  who  have  not  as  yet  made 
themselves  practically  acc^uainted  with  these  animals;  and  at 
a  future  period,  when,  having  become  thorough  masters  of  this 
department  of  zoological  science,  I  would  ask  them  to  give  me 
the  credit  of,  and  to  support,  the  views  I  have  in  this  paper 
expressed. — ^William  Handsel  Griffiths. 

Kr.  Ooddard*8  Hounting  Table  seems  liable  to  the  objection 
that  there  is  no  provision  for  regulating  the  temperature  so 
as  to  prevent  it  rising  to  the  boiling-point  of  balsam.  I 
have  for  a  long  time  used  a  water  bath  of  tin  or  zinc 
14  by  8^  by  3^  inches  with  a  ledge  running  round  the  top 


to  prevent  the  slides  slipping.  If  a  cover  of  cardboard  be 
placed  on  this  to  keep  off  the  dust,  and  the  orifice  through 
which  the  water  is  introduced  left  open,  the  apparatus  with 
the  slides  on  it  may  be  left  to  itself  for  any  reasonable  time 
over  any  source  of  heat.  An  hour  or  two  generally  suffices 
to  harden  the  balsam,  and  the  air-bubbles  (if  any)  disappear. 
— ^T.  G.  Stokes,  Aughnadoy. 
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Bbistol  Natueausts  SooncTT. 

Th£  following  extract  from  the  Second  Annual  Report  of  thii 
Society  will  be  interesting  to  many  of  your  readers : 

"In  respect  to  the  transactions  of  the  second  year,  a  brief 
outline  of  the  several  excursions  and  meetings  will  offer  many 
points  worthy  of  notice  in  this  report. 

^  The  excursions,  four  in  number,  took  place  in  the  order  fol- 
lowing :— In  the  month  of  June,  a  trip  was  arranged  to  Clevedon 
by  rail,  thence  on  foot  to  Walton  Castle,  and  along  the  hill, 
returning  by  the  sea-side  to  Clevedon.  The  Her.  G-.  W .  Braiken- 
ridge  communicated  to  the  party  a  botanical  history  of  the  locality, 
and  the  President,  Mr,  Wm.  Sanders,  explained  the  geological 
phenomena  most  worthy  of  notice  in  the  course  of  the  walk. 

"  The  second  excursion,  in  July,  had  for  its  object  the  examina- 
tion of  the  deep  cutting  near  Patchway,  on  the  line  of  the  S.  W. 
Union  Eailway,  on  which  Mr.  Charles  Moore,  of  Bath,l/ayoured 
the  party  with  his  company,  and  collected  the  materials  for  a 
paper  read  by  that  gentleman  at  one  of  the  meetings. 

'*  The  next  expedition  in  August,  was  direct^  to  the^  Lias 
Quarries  of  Keynsham,  and  the  great  fictult  in  the  stratification  of 
Bitton-hill.  The  objects  of  the  party  were  successfully  accom- 
plished under  the  guidance  of  the  President,  Mr.  Sanders. 

"  In  September,  a  party  ap;ain  assembled,  undeterred  by  the  yery 
unfayorable  weather  experienced  on  two  of  the  three  previous 
excursions,  to  explore  the  fossil  beds  of  the  limestone  formation  on 
the  banks  of  the  Avon  from  the  Hotwells  to  Sea-Mills,  and  to 
obtain  from  the  marshes  below  Shirehampton  certain  botanical 
specimens.  This  excursion  formed  an  agreeable  close  to  the 
series  of  summer  meetings. 

"  On  the  Ist  of  Octofer,  the  society  resumed  its  evening  meet- 
ings at  the  Institution. 

*'  Gllie  <}uestion  of  election  of  new  members  viras  discussed  at 
this  meeting,  and  the  future  management  and  responsibility  of 
the  elections  transferred  to  the  Council, — the  time  of  the  meet- 
ing being  thus  devoted  to  the  scientific  engagements  of  the 
evening.  The  Council  were  further  empower^  to  invite  the 
attendance  of  ladies  on  suitable  occasions. 
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"  Mr.  Charles  Davis  read  a  paper  on  the  Natural  History  of 
Amber,  and  Mr.  Hugh  Owen  communicated  an  interesting  dis- 
covery by  Mr.  Jonathan  Couch  of  an  open  tube  leading  from  the 
ear  to  the  air-bladder  of  certain  fishes,  analogous  to  the  eustachian 
tube  in  the  higher  animals. 

"  In  November,  Mr.  W.  W.  Stoddart  read  to  a  large  audience 
(including  ladies  amongst  the  visitors)  an  account  of  the  tea-plant, 
its  properties  and  adulterations. 

"At  a  very  full  meeting  in  December,  Dr.  Beddoe  gave  an 
account  of  the  Maori  race  of  New  Zealand,  and  Dr.  Joseph 
Swayne  exhibited  portraits  drawn  by  himself  of  the  chiefs  of  that 
race,  lately  resident  in  our  city.  Mr.  Charles  Ottley  Groom 
also  made  observations  on  the  cranial  characteristics  of  the  abo- 
riginal New  Zealanders.  On  the  same  evening,  Mr.  Frederick 
Martin  exhibited  a  collection  of  specimens  illustrating  the 
Marine  Zoology  of  Clevedon,  and  read  a  paper  descriptive  of 
them. 

"  At  the  January  meeting,  Dr.  Samuel  Mart^  read  a  paper 
describing  two  species  of  Holothuridas,  known  in  the  commerce 
of  the  Chinese  waters  under  the  name  of  Trepang,  and  used  there 
as  an  article  of  food.  Specimens,  drawings,  and  chemical  demon- 
strations accompanied  the  paper.  Mr.  Henry  Swayne  then  read 
a  paper  on  *  Anthropoid  Apes,'  illustrated  by  examples  selected 
from  the  Museum. 

•*  At  tho  February  meeting,  a  proposition  of  the  Council  was 
made  to  the  society  to  purchase  a  specimen  of  a  rare  bird 
(Apteiyx)  for  the  Museum.  Mr.  Leipner  gave  a  short  account 
of  this  bird,  and  the  recommendation  of  the  Council  was  adopted. 
Mr.  Moore  of  Bath  then  read  a  paper  entitled  'Eesults  of  a 
geological  ramble  to  Patchway,'  illustrated  with  specimens.  On 
the  same  evening,  Mr.  Collens  exhibited  an  improved  Burette  for 
the  purpose  of  volumetric  analysis,  which  obtained  the  approval 
of  several  gentlemen  experienced  in  that  department  of  practical 
chemistrv. 

"  On  March  the  8rd,  a  numerous  attendance  of  members  and 
visitors  demonstrated  the  increasing  attraction  of  the  society's 
meeting.  The  new  purchase  (a  fine  specimen  of  Aptervx)  was 
exhibited,  after  which  Mr.  Stoddart  displayed  a  series  of  illumi- 
nated photographs  of  objects  illustrating  the  natural  history  of 
our  locality,  and  described  the  objects  exhibited  in  his  account  of 
*  A  Naturalist's  walk.' 

"  The  concluding  meeting  of  the  winter  session  was  occupied  by 
Mr.  "William  Lant  Carpenter's  descriptive  account  of  the  material 
called  '  waterglass,'  used  in  modern  fresco  painting,  with  a  de- 
tailed analysis  of  a  specimen  of  the  material  used  for  the  decora- 
tion of  the  new  houses  of  parliament.  Mr.  Chas.  O.  Groom 
read  a  paper  on  the  *  Nidification  of  a  few  birds  that  breed  in 
Britain. 

"  This  cursory  notice  of  the  many  interesting  excursions  and 
meetings  of  the  society  during  the  past  year,  may  suffice  to  give  a 
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general  and  connected  view  of  its  scientific  transactions.  The 
details  having  been  rendered  familiar  to  all  our  members  by  the 
regularh'  printed  abstracts,  do  not  require  to  be  further  dwelt  on. 
Your  Council  cannot,  however,  refrain  from  pointing  with  the 
liveliest  satisfaction  to  these  evidences  of  sound  and  steady  ad- 
vance to  a  high,  scientific  position,  which  must  be  a  matter  of 
earnest  congratulation  to  all  concerned. 

"  Thej  feel,  moreover,  that  the  society  may  now  take  another 
and  very  important  step  in  its  onward  career,  and  to  this  they 
would  l>eg  to  direct  especial  attention. 

**  In  the  April  meeting  of  this  year,  your  Hon.  Secretary  ex- 
pressed his  views  and  wishes  in  regard  to  the  accomplishment  of 
a  complete  history  of  the  Gteology,  Palseontology,  Mineralogy, 
Botany,  and  Zoology  of  our  lo(^ity,  and  as  far  as  might  be 
possible,  its  entire  collective  natural  history,  including  the  highest 
and  lowest  forms  of  animal  and  vegetable  life.  A  work  of  such 
large  dimensions,  and  requiring  such  assiduous  labour,  can  be 
surmounted  only  by  the  combined  and  continuous  efibrts  of  many 
naturalists  qualified  by  previous  experience  and  exactitude  of 
knowledge  in  various  departments;  a  work,  however,  worthy 
of  their  united  powers,  and  offering  great  opportunities  and  a 
high  reward.  It  must  be  a  source  of  just  pnde  to  the  society, 
that  it  can  feel  able,  as  well  as  willing,  to  undertake  so  important 
a  work,  and  that  it  can  look  forward  with  confidence  to  its  com- 
pletion in  due  time.  The  society  has,  however,  fairly  committed 
itself  to  this  undertaking  with  full  faith  in  the  powers  of  many 
distinguished  members,  and  with  the  praiseworthy  determination 
to  carry  out  their  resolve  to  the  best  of  their  ability.  At  the 
last  meeting,  yoor  Council  was  entrusted  with  the  arrangements 
necessary  for  working  out  this  scheme,  and  preparations  are 
alr^idy  being  made.  A  careful  study  of  details  is,  however,  re- 
quisite, and  th^  amount  of  work  before  the  society  appears  to 
increase  daily,  as  each  detail  passes  under  consideration.*' 


BiBioHGHAii  Nattbal  Hibtoby  Assooiatiok. 

KICBOSOOPIOAL  SBOTIOK. 

Mb.  Thoicab  Fibdiaf  in  the  Chair. 

July  12th. — Mr.  Davies  read  his  paper  on  the  Entomostraca, 
commencing  by  stating  that  he  should  only  describe  the  most 
common  species.  He  passed  on  to  give  an  account  of  that  in- 
teresting creature  CyelapM  guandrieamU ;  showed,  by  the  aid  of 
diagrams,  the  different  sta^  through  which  the  young  pass 
before  arriving  at  its  mature  state. 

The  CanihocamptuB  minutus  claimed  attention,  but  being  in 
many  respects  so  similar  to  the  first  described  animal,  was  soon 
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despafcched  to  make  waj  for  the  family  Daphniad»,  the  creatures 
which  appear  to  be  the  most  common  of  all  the  Entomostraca. 
The  paper  was  rendered  yery  intelligible  bj  numerous  diagrams, 
and  bj  the  microscopes  of  the  society. 

Aug,  9<A. — Dr.  Hmd  read  his  paper  on  Trichina  9piralii,  He 
commenced  from  the  discovery  of  the  Trichina  in  England,  by 
Mr.  Hilton  in  1832,  and  closely  followed  its  history  down  to 
the  present  time.  The  paper  was  illustrated  b^  the  exhibition  of 
mounted  specimens  of  muscle  containing  Trichina. 

Sep.  IStn.  The  chairman,  Mr.  Thomas  Fiddian,  read  a  paper 
on  the  History  of  the  Honey  Bee.  He  commenced  with  the 
different  histories  given  of  it  by  the  ancient  Grecian  philosophers, 
and  carefully  traced  its  history  down  to  the  present  time.  The 
anatomy  of  the  bee  was  illustrated  br  diagrams  lithographed 
expressly  for  the  purpose ;  one  of  each  Mr.  Fiddian  presented 
to  each  gentleman  present. 

At  the  conclusion  of  the  paper,  Mr.  Fiddian  exhibited  the 
entire  works  of  Br.  Power,  E.  Hook,  Zahn,  Baker,  Martin,  G. 
Adams,  G.  Adams,  jun..  Dr.  Hill,  Leeuwenhock,  Goring  and 
Pritchard,  many  of  which  had  form^  part  of  the  library  of  the 
late  Dr.  Goldin^  Bird. 

Mr.  H.  Webb  exhibited  the  luminous  moss  Schittoitega 
pinnata. 
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DESCRIPTION  OF  PLATE  I  a, 

Illastrating  the  Rev.  W.  Houghton^s  note  on  Canals  in  the 
Head  of  the  Eel. 

Fig. 
1. — ^Head  of  A,  aeniirottm,  showing  the  orifices  of  the  canals. 

a.  Anterior  orifice. 

b.  Posterior  ditto. 

2. — ^The  same,  with  the  soft  parts  removed,  and  with  a  bristle  inserted 
into  each  canal. 

3. — Side  view  of  same. 

4. — Vertical  section  of  cranium  of -^.  acutirostris, 

5. — Membranous  fold  or  hollow  in  which  the  canal  terminates. 
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DESCRIPTION  OF  PLATE  I  b, 

Illustrating  Heniy  Giglioli's  paper  on  some  Parasitical 
insects  from  China. 

Fig. 

1. — Lipeunu  Diomedea,  female,  aboat  two  and  a  half  times  larger  than 
nature ;  the  dorsum  is  shown. 

2. — Z.  Diomedea^  male ;  the  ventral  side  is  exposed. 

3. — Docopkoroides  brevis,  female,  magnified  about  three  times;  Ycptral 
aspect. 

4. — D,  brevis,  male,  magnified  about  three  and  a  half  times ;  dorsal  aspect 

6. — Copulating  organ  of  D.  brevis,  greatly  magnified. 

6. — Tibia  and  tarsus  of  a  leg  of  D.  brevis,  magnified. 

7. — Nirmus  mandarinMS^  magnified  seven  times ;  ventral  aspect. 

8 —    „  „  dorsal  aspect. 

9. — Doeophorus  mandarinus,  magnified  about  seven  times ;  dorsal  aspect. 
10. — Omiihomyia  CAinensis,  magnified  about  two  and  a  lialf  times ;  ventral 

aspect. 
11. — Tarsus  and  claw  of  0.  Chinensis,  magnified. 
12. — Strebla  molossa,  magnified  about  six  times ;  ventral  aspect. 
13. — Polyctenes  molossus,  magnified  about  six  times ;  dorsal  aspect. 
14. — Head  of  P.  molossus,  magnified. 
16. — Spines  from  head  of  P.  molossus,  magnified. 
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DESCRIFHON  OF  PLATES 

Illustrating  Mr.  J.  Alder's  paper  on  New  Britisli  Polyzoa. 

PLATE  IL 
Fig. 

1. — A  small  portion  of  Cellepora  ramolosa,  highly  magnified. 

2,  3. — Varieties  of  C.  dichotoma,  natural  size. 

4. — ^A  portion  of  the  same,  highly  magnified. 

6. — C.  laiTJgata,  natural  size. 

6.-*A  portion  of  the  branches  of  the  same,  ma^ified. 

7.— Lower  part  of  the  stem,  more  highly  magnified. 

8. — Oncelis  of  the  same,  much  enlarged. 

9. — Quadricellaria  gracilis,  Sars,  natural  size. 
10. — A  portion  of  the  same,  highly  magnified. 
11. — ^An  ovicell  of  the  same,  much  enlarged. 
12.*— An  ayicularium  of  the  same,  enlarged. 

PLATE  in. 

1. — ^Palmicellaria  elegans,  natural  sice. 

9. — ^The  same,  magniued. 

3. — A  portion  of  the  same,  hiffhlr  magnified. 

4. — ^A  cell  of  the  same,  more  highly  magnified. 

5. — ^E.  lorea,  natural  size. 

6. — ^A  small  portion  of  the  same,  highly  magnified. 

7. — An  ayicularium  on  the  lower  lip  of  the  same,  as  seen  from  aboye. 

8.— E.  layis,  natural  size. 

9.— A  portion  of  the  same,  highly  magnified. 
10.— An  oyicell  of  the  same,  more  highly  magnified. 
11. — Outline  of  a  small  yaricty  of  E.  Iceyis,  natural  size. 

PLATE  IV. 

1.— E.  Landsborovii,  natural  8ize,;from  Mr.  Embleton's  specimen,  now 

in  the  Newcastle  Museum." 
2. — A  portion  of  the  same,  highly  mas;nified. 
3. — A  cell  of  the  same,  with  oyicell  and  ayicularium,  more  highly 

magnified. 
4. — Scrupocellaria  Delilii,  natural  size. 
5. — ^A  portion  of  the  same,  magnified,  front  yiew. 
6. — ^Back  view  of  the  same. 
7.— A  cell  of  the  same,  with  oyicell,  magnified. 
8.-^A  central  ayicularium,  ditto. 

PLATE  V. 

l.~Homera],borealis,  natural  size. 

2. — A  portion  of  the  same,  magnified,  front  view. 

3. — ^A  small  portion,  more  highly  magnified. 

4. — Back  view  of  a  portion  of  M.  borealis,  magmfied. 

6.— A  small  portion,  more  hijjhly  magnified. 

6. — An  ovicell  of  the  same,  highly  magnified. 

7.— An  ovicell  of  H.  frondiculata,  highly  magnified. 
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DESCRIPTION  OF  PLATE  VII, 
Illustrating  Mr.  Lankester's  paper  on  the  Earthworm. 

Fig. 
1.— Pharynx,  with  radiating  moscnkr  fibres,  opened  so  as  to  show  the 

loose  interior  fold  or  poucli. 
2. — Structure  of  (Bsophageal  glands. 
3. — Mnscnlar  fibre  from  pharynx. 
4. — The  three  pairs  of  oesophageal  glands. 

5. — ^Earthworm  opened  by  a  dorsal  incision,  the  transverse  muscles  par- 
tially removed. 

a*  Cephalic  ganglia. 

b.  Muscular  pharynx,  with  attaching  fibres. 

e.  Ciliated  tubules  (segment -organs). 

d.  Enlarged  lateral  blood-vessels. 

e.  (Esophagus. 

/  g,  t.  Male  organs  of  reproduction. 
h,  (Esophageal  glands. 
A.  Crop. 

/.  Fibrous  stomach  or  gizzard. 
SI.  Intestine. 
6. — ^Alimentary  canal,  removed  from  the  other  viscera. 
7.— Sets,  natural  size  ^th  of  an  inch. 
8.-*Seven  segments  from  the  lower  part  of  the  body,  showing  the  set» 

natural  size  Jrd  of  an  inch. 
9. — ^First,  second,  third,  and  fourth  segments. 
10. — Crystalline  body  from  the  anterior  pair  of  oesophageal  pouches. 
11. — Integument  of  earthworm,  all  viscera  being  removed,     a  a.  Dorsal 
muscle,     e  e.  Lateral  muscles,     e  e,  Venti^al  muscle.     /.  Neural 
canal,     b  b.  Lateral  setigerous  glands,     d  d.  Ventral  setigerous 
glands. 
18. — Transverse  section  of  integument,     a.   Internal  epithelial  layer. 
3.  Parasitic  nematoid.     e.  Muscular  layer,     d.  Pigmentary  vascular 
layer,    e.  Epidermis. 
13. — Cells  from  the  hepatio  membrane  of  the  intestines. 
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DESCRIPTION  OP  PLATE  VI, 

niustrating  Mr.  Archer's  paper  on  an  Endeavour  to  identify 
Palmoahea  macrococca  (KUts.)  with  Description  of  the 
Plant  believed  to  be  meant^  and  of  a  new  Species,  both, 
however,  referable  rather  to  the  Genus  Mesotseninm 
(Nag.). 

1  .—Metotanium  eklamydoiponm,  cell  in  which  the  ''  chlorophyll-plate  **  is 
not  yisible,  by  reason  either  of  the  remaining  too  aense  contents 
concealing  it,  or  of  the  edge  yiew  of  the  plate  not  being  towards  the 
observer. 

2. — Cell,  showing  edge  yiew  of  chlorophyll-plate. 

3  and  4.— Accidental  forms  and  positions  of  the  chlorophyll-plate,  edge 
view. 

5. — Cell  about  to  divide;  the  chlorophyll-plate,  seen  in  edge  view, 
divided ;  its  inner  end  bluntly  rounds. 

6.— Cell  divided. 

7. — Two  cells  about  to  conjugate. 

8. — Two  such  cells  in  contact,  the  parent  coats  slipping  off. 

9 — 13. — Various  degrees  of  advancement  in  conjugation. 
14. — Zygospore  formed,  with  definite  mucous  investment. 
16 — 19. — Various  mature  zygospores. 

20. — Me$otanium  mirificum,  cell  showing  edge  view  of  chlorophyll-plate. 
21— 23.— Cell-contents  emerging. 
24  and  25. — Cell-contents  emerged  and  balled  together  into  a  spore-Uke 

body  of  a  reddish  colour. 
2G — 31.— Various  empty  and  discarded  parent  cell- membranes,  showing  the 

valve  or  lid-like  portion,  often  detached. 
32. — Cosmarium  exiguum  (Arch.),  front  view  of  frond. 
33. —  „  „  side  view        „ 

34. — PeniuM  Mooreanum  (Arch.),  frond,  with  endochrome. 
35.—  „  „  dividing  frond. 

36 — 38. —    „  „  commencing  conjugation. 

39. —  „  „  front  view  of  zygospore. 

40. —  „  „  s>ide  view  of  same. 

42 — 44. —    „  „  variously  twisted  zygospores. 

45  and  46. — Cosmarium  pygmauut  (Arch.),  front  view  of  iroud. 
47. —  „  '        1)  side  view  of  same. 

48. —  „  ),  end  view  of  same. 

49.—  „  ,.  zygospore. 

50. — Arlhrodemui  teHuittimuB  (Arch.),   front  view  of  frond. 
61.—-  „  „  side  view        „ 

62.—  „  „  end  view        „ 

53  and  54. —       „  „  dividing  fronds,  front  view. 

55. —  „  ,>  abnormal  frond. 
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TRANSACTIONS. 


Description  of  a  new  Stand  for  a  Single  Microscope^  mth 
an  arrangement  for  using  the  magnifiers  with  both  eyes. 
By  BicHARD  Beck. 

(Head  Oct.  14tb,  1863.) 

The  base  of  this  instrument  is  a  square  block  of  mahogany 
(Figs.  I  and  II),  with  the  top  edge  and  comers  rounded  off,  and 
at  the  angles  are  four  strong  orass  pillars,  which  support, 
at  a  height  of  four  inches  from  the  table,  a  brass  plate 
six  and  a  half  inches  square ;  above  this  are  two  circular  brass 
plates :  the  first  is  the  same  diameter  as  the  square  plate, 
with  a  revolving  fitting  at  the  centre,  and  the  means  of 
tightening  it  down  underneath  by  a  large  milled  head; 
the  second  and  top  plate  of  all  is  much  smaller,  and  is 
held  down  by  springs,  which  allow  it  to  be  moved  pleasantlv 
over  the  lower  plate  to  the  extent  of  three  quarters  of  an  inch 
in  any  direction ;  this  is  equivalent  to  a  space  at  the  centre  of 
one  and  a  half  inches  diameter,  and  of  this  size  the  opening 
of  the  top  stage  is  made  for  the  reception  of  various  glasses, 
troughs,  or  holders  for  dissection. 

The  magnifiers  drop  into  the  extremity  of  an  arm, 
which  comes  in  a  diagonal  direction  from  the  left-hand  back 
pillar ;  here  it  is  fixed  to  a  triangular  bar,  which  can  be  moved 
up  or  down  by  a  milled  hes^,  connected  with  rack  and 
pinion  for  adjustment  of  focus ;  the  arm  can  be  turned  on  one 
side  to  the  left,  but  in  the  other  direction  it  stops,  when  cen- 
tral with  the  revolving  fitting  of  the  first  circular  brass  plate 
already  alluded  to. 

When  light  is  required  from  below  for  transparent  objects, 
a  concave  mirror,  provided  with  a  semicircle  and  other 
necessary  fittings,  can  be  turned  up  from  a  recess  in  the  ma- 
hogany base,  and  a  side  condensing  lens,  with  ball  and 
socket  and  other  movements,  supplies  all  necessary  illumi- 
nation from  above. 
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2         Beck^  on  a  New  Stand  for  a  Single  Microscope. 

In  most  dissecting  microscopes  the  magnifier  is  moved  over 
the  object,  and  consequently  away  from  either  condenser  or 

Fig.  I. 


mirror  illumination.  In  this  instrument  the  magnifying^power 
is  stationary,  and  not  only  does  the  illumination  remain  the 
same  whilst  the  object  is  moved  about  in  every  direction,  but 
any  particular  part  that  is  being  examined  will  remain  in 
view  whilst  it  is  rotated  by  turning  the  large  circular  brass 
plate. 

The  following  are  the  advantages  of  this  construction : — The 
size,  or  as  it  might  be  termed  spread  of  the  microscope,  gives 
great  firmness,  and  also  allows  plenty  of  room  on  the  top 
plates  for  the  hands  to  rest  upon  during  dissection. 

The  stand  is  comparatively  low ;  for,  in  a  single  microscope 
it  is  necessary  to  allow  some  considerable  open  space  beneath 
the  lowest  part  of  the  stage,  to  admit  of  an  illumination  from 
below  when  the  light  in  front  is  at  a  moderate  elevation ;  but 
this  unavoidable  height  is  taken  full  advantage  of  by  giving  a 
range  of  three  inches  and  six  tenths  to  the  rack  of  the  trian- 
gular bar,  and  thus  an  object  of  considerable  thickness  may  be 
placed  on  the  instrument. 

The  different  dissecting  instruments  and  appliances  to  the 
stage  are  a  selection  from  those  recommended  by  various 
naturalists,  and  require  no  particular  description ;  neither  is 
there  much  to  say  respecting  the  magnifiers,  which  are  either 
single  lenses  or  Coddingtons,  excepting  a  pair  of  achromatic 
powers,  which  may  be  used  either  separately  or  in  combina- 
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tion^  and  in  either  case  they  admit  a  large  peacil  of  light  free 
from  aberrations. 

Nearly  all  the  spare  room  in  the  case  is  made  use  of,  first. 

Pig.  n. 


hj  a  good-sized  box,  which  fits  between  the[four  pillars,  for 
dissecting  instruments  and  apparatus ;  and  secondly,  by  a  nar- 
row strip  of  wood  which  occupies  the  top  right-hand  comer  of 
the  case  and  receives  the  magnifiers. 

The  binocular  arrangement  requires  a  few  words  of  expla- 
nation. I  find  that  in  1853  Professor  J.  L.  Riddell,  of  New 
Orleans,  described  a  form  of  binocular  magnifier  that  could 
be  made  by  using  four  reflecting  prisms  or  pieces  of  silvered 
glass,  and  I  believe  a  somewhat  similar  plan  has  been  for  some 
time  adopted  in  France  as  an  adjunct  to  the  ophthalmoscope. 
But  in  these  binocular  arrangements  there  seems  to  have  been 
the  one  idea  that,  if  the  rays  passing  through  the  lenses  are 
to  be  divided,  both  halves  must  be  similarly  treated ;  this  is 
now  proved  by  Mr.  Wenham's  most  successful  construction 
of  the  binocular  compound  microscope,  not  only  to  be  un- 
necessary, but  really  disadvantageous. 

In  the  single  microscope,  when  the  object  is  in  focus,  the 
rays  emerge  parallel  from  the  magnifier,  and  there  is  nothing 
to  prevent  the  use  of  both  eyes — one  close  to  the  lens  and  the 
other  some  distance  ofl^;  the  size  of  the  object  in  each  instance 
is  the  same,  and  the  union  of  both  images  is  perfect. 

This  arrangement  is  shown  in  Figs.  I  and  II :  half  the  aperture 
of  the  lens  proceeds  direct  to  one  eye,  and  the  other  half  is 
reflected  by  two  l.  prisms  to  the  other  eye;  the  two  fields  of 
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view  are  unequal,  and  the  space  included  in  a  small  circle  only  is 
stereoscopic:  but  this  result  is  no  ^orse  than  the  ordinary  dis- 
advantage of  smallness  of  field  common  to  all  binocular  single 
microscopes  of  moderate  power;  whereas  the  advantages  over 
the  quadruple  reflections  are^  much  less  loss  of  light,  only  half 
the  cost,  and  great  facility  in  turning  the  prisms  out  of  the 
way  when  one  eye  only  is  used.  ; 

The  mounting  required  by  this  binocular  arrangement 
is  as  follows : — ^To  a  semi- cylindrical  tube  are  attached 
two  !_  prisms  j  one  is  a  fixture,  but  the  other  will  slide 
in  or  out  to  suit  the  distances  of  different  eyes ;  the  two 
together  are  connected  with  a  second  arm,  which  fits  im- 
mediately above  the  first  arm,  carrying  the  magnifier, 
and  if  both  eyes  are  used  the  risht-hand  prism  should 
exactly  cover  one  half  of  the  magnifying  lens.  The  second 
arm  is  stopped  when  it  reaches  this  position,  but  it  can  be 
turned  out  of  the  way  to  any  extent  in  the  other  direction, 
and  the  fittings  of  the  prisms  allow  of  their  easy  removal  when 
they  require  cleaning. 

As  to  the  value  of  binocular  single  magnifiers,  I  prefer 
quoting  the  words  of  Professor  Riddell  to  giving  any  opinion 
of  my  own ;  he  says,  '^  I  regard  the  binocular  magnifier  as 
supplying  a  great  desideratum  to  large  classes  of  persons  pur- 
suing a  great  diversity  of  calling.  The  effects,  so  often  pre- 
judicial to  vision,  of  inordinately  using  one  eye,  are  thus 
avoided,  and  a  perfectly  natural  relief  or  definition  of  bodies 
in  depth,  as  well  as  in  extension,  is  thus  attained.'' 


Description  o/.  Two    New   Forms  of  Reversible 
Compressors.    By  Richard  Beck. 

(Read  Oct.  14th,  1863.) 

Both  these  pieces  of  apparatus  are  contrived  to  meet  the 
following  wants : — A  parallel  and  equal  compression,  with  an 
immediate  action  up  or  down;  the  means  of  turning  the 
compressor  over,  so  as  to  see  both  sides  of  an  object  without 
disturbing  it;  the  use  of  thin  glass  only,  either  at  top  or  bot- 
tom ;  and,  lastly,  such  restrictions  in  the  thickness  of  the 
brass  work  as  will  permit  the  use  of  the  achromatic  condenser 
or  the  parabolic-reflector. 

I  am  indebted  to  Mr.  Slack  for  a  suggestion  which  forms 
the  basis  of  the  construction  in  each  case.  He  proposed 
that  two  oblong  pieces  of  thin  glass  should  each  be  secured 
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to  a  brass  plate  by  the  heads  of  two  screws ;  spaces  were  then 
to  be  made  for  the  heads  of  these  screws  in  each  opposing 
plate^  when  the  two  pieces  of  thin  glass  could  be  brought  close 
together.  This  simple  plan  has  great  advantages: — ^the 
pieces  of  glass  are  easily  cut^  as  no  great  nicety  of  size  is  re* 
quired,  and  they  can  be  changed  or  replaced  without  difficulty 
and  with  little  loss  of  time. 

The  following  are  the  mechanical  means  by  which  I  have 
endeavoured  to  fulfil  the  requirements  already  stated: — 
Fig.  I  shows  two  brass  plates  furnished  with  tiiin  glass  and 

Fig.  I. 


connected  by  four  small  rods ;  this  is  in  fact  the  commonest 
parallel  rule  motion,  and  very  nearly  a  vertical  one,  for  when 
the  plates  are  near  together  the  position  of  the  connecting 
rods  is  such  as  to  cause  no  perceptible  end  movement.  The 
plates,  when  about  -i^^iYi  of  an  inch  from  each  other,  are 
kept  apart  by  two  springs,  which  supply  the  separating  power, 
the  compressing  force  being  given  by  a  small  screw,  with  a 
conical  end  attached  to  one  plate,  working  into  a  corresponding 
recess  on  the  other  plate ;  the  first  hold  the  point  of  the  screw 
gets  is  at  the  bottom,  so  that  the  folates  are  drawn  together 
as  the  screw  advances.  When  the  inner  surfaces  of  the  thin 
glasses  want  cleaning,  or  when  the  object  or  the  glasses  have 
to  be  changed,  the  screw  must  be  brought  quite  back,  and 
the  plates  will  then  separate  to  the  extent  of  a  full  inch. 

In  the  other  compressor  (Fig.  II)  the  thin  glasses  are  se- 
cured to  two  circular  plates  of  brass ;  the  one  fits  the  ring,  and 
the  other  the  counter  ring  of  a  brass  cell ;  when  these  are 
screwed  together,  the  plates  approach  each  other,  aud  when 
unscrewed  they  are  separated  by  springs.  Two  upright  pins 
in  a  flat  brass  plate  pass  through  both  the  circular  brass  plates 
to  prevent  their  turning  round  whilst  the  cell  is  screwed  or 
unscrewed,  and  a  small  milled  head  screwing  against  a  push- 
piece  holds  the  cell  itself  firmly  in  a  sunken  ring  that  it  drops 
into. 

Both  these  compressors  supply  the  wants  I  commenced 
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with  enumerating :  their  defects,  or  their  degrees  of  merit,  I 
mutt  leaye  to  those  who  have  had  more  experience  than  my- 
self in  the  examination  of  objects  under  compression ;  but  m 

Fig.  IL 


my  very  limited  observations  I  have  frequently  felt  the  want  of 
some  means  of  reversing  the  object  quickly  and  easily  whilst 
under  pressure. 


On  New  Diatoms.     By  Henry  Scott  Lauder,  Assistant- 
Surgeon  Royal  Navy,  H.M.S.  "  Melville.^' 

(Communicated  by  Dr.  Lankester,  F.R.S.) 

Family  Chactocenje. 

Genua  Bactbbiastrum. 

Filamentous  ;  usually  having  about  twenty  frustules  in  the 
filament ;  connected  together  by  the  intimate  apposition  of 
the  awns  of  contiguous  cells  for  a  part  of  their  length; 
cylindrical;  side  view  discoidal,  with  from  five" to  thirty-two 
awns  radiating  from  the  margin  of  the  disc ;  those  of  the  cells 
at  each  extremity  of  the  perfect  filament  are  more  or  less 
simply  curved,  and  their  origin  is  slightly  submarginal.  The 
intermediate  awns  present  the  appearance  of  being  bifurcated 
for  about  half  their  length.  This  appearance  is  caused  by 
the  awns  of  contiguous  frustules  being  closely  approximated, 
or,  as  it  were,  blended  together  for  a  certain  distance  from 
the  margin  of  the  cell,  and  for  the  remaining  part  of  the  awn 
to  the  extremity  they  separate  into  the  two  awns  of  which 
they  are  primarily  composed,  belonging  to  different  frustules^ 
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(PL  III,  fig.  1^  perfect  filament;  fig.  2  a,  4,  terminal  cells ; 
fig.  3  a,  intermediate  cell^  composed  of  the  contiguous  hi^Tes 
of  two  separate  frustules.) 

Tar  this  reason  it  is  that  the  awns  at  the  extremities  of  the 
filament  are  always  simple,  haring  no  other  cell  contiguous 
*to  assist  in  forming  the  compound  bifurcated  awn. 

This  process  of  blending  and  bifurcating  in  the  awns, 
which  takes  place  normally  in  Bacteriastrum,  also  very  rarely 
happens  as  an  accident  or  monstrosity  in  a  species  of 
Chactoceros  (fig.  8) — an  exception  which  serves  to  strengthen 
the  rule  with  regard  to  Bacteriastrum. 

From  this  it  will  be  evident  that  B.furcatum,  B.  curvatum, 
and  B.  nodtUosum,  described  in  Pritchard's  '  Infusoria '  as 
distinct  species,  are  in  reality  one  and  the  same  species^  being 
difierent  parts  of  the  filament. 

B.  noduhsum  is,  I  imagine,  a  terminal  cell  with  the 
spirally  arranged  beads  strongly  marked. 

The  awns  of  the  Hongkong  species  are  always  spirally 
beaded,  most  evident  in  the  terminal  cells;  in  the  inter- 
mediate cells,  the  beading  on  the  awns  is  aborted  or  very 
indistinct  at  that  part  when  they  blend  together,  appearing 
distinctly  only  on  their  free  extremities  (figs.  2  6,  3  b,) 

The  diameter  of  the  disc  varies  from  ^^ro  to  si-w )  length 
of  the  awn  is  about  four  or  five  times  the  breadth  of  disc* 

This  diatom  varies  very  much  in  size^  and  in  the  number 
and  curvature  of  the  awns,  but  there  are  no  specific  dis- 
tinctions suflSciently  well  marked  or  constant  to  warrant  its 
division  into  more  than  two  species. 

Multiplication  and  reproduction  are  carried  on  as  in  the 
other  genera  of  Chactocerese,  by  the  lengthening  of  the 
connecting  zone  of  the  frustule,  the  division  or  the  endochrome 
into  two  masses,  and  the  sprouting  of  new  awns  from  the 
middle  of  the  frustule ;  so  that  each  frustule  consists  of  an  old 
and  a  new  valve  (fig.  5) . 

At  certain  times,  or  under  certain  circumstances,  the 
endochrome  does  not  divide  after  the  lengthening  of  the 
frustule,  but  secretes  a  siliceous  envelope,  and  becomes  a 
gonidium  or  sporangium  (fig.  6),  consisting  of  a  cell  with 
two  rounded  ends,  and  a  connecting  hoop,  one  end  being 
smaller  than  the  other.  From  the  smidler  end  four  or 
five  slender  spines  proceed  to  the  sides  of  the  containing 
frustule,  and  serve  as  stays  or  props  to  keep  the  gonidiid 
body  in  position ;  these  bodies  always  lie  with  their  similar 
ends  towards  each  other  throughout  the  filament.  I  may 
mention  here  that  these  sporangia  (if  one  may  call  them  so) 
of  Bacteriastrum  and  Chactoceros  are  veryr  variable  m  form 
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and  Bize,  and  from  having  been  found  in  a  free  state  in 
deposit  or  guano^  have  been  veiy  often  mistaken  for 
distinct  species  of  diatoms  by  many  observers ;  among  these 
may  be  mentioned  Dicladia,  Eonisthecium,  Hercotheca^ 
&c.  &c.^  all  of  which  are  the  bodies  formed  within  the 
frustales  of  diatoms  belonging  to  Chactocerese. 

Species  1. 

Bacteriastrum  varians  (figs.  1  to  6).  Breadth  of  frustule 
more  commonly  -^l-^ ;  number  of  awns  usually  from  ten  to 
thirteen;  those  of  terminal  frustule  slightly  submarginal,* 
intermediate  awns  marginal.  Very  common,  floating  freely 
in  Hongkong  harbour. 

Species  2. 

Bacteriastrum  hyaUnum  (7  a,  b)  is  distinguished  from  the 
former  by  being  very  hyaline,  and  having  constantly  thirty 
or  thirty-two  awns,  B.  varians  never  having  more  than 
twenty-four. 

Body  of  fitistule  is  short  in  front  view,  and  is  constantly 
^  in  diameter;  length  of  awn  about  twice  and  a  half  the 
diameter  of  the  disc ;  found  under  the  same  circumstances 
as  B.  varians,  but  not  so  common. 


Dbscbiptions  of  New   and  Babe  Diatoms.     Ssbies  XI. 
By  R.  K.  Gbeville,  LL.D.,  P.R.S.E.,  &c. 

(Communicated  by  F.  C.  S.  Roper,  F.L.S.) 
Tebebeabia,  nov,  gen.,  Grev. 

Frustulss  in  front  view  quadrangular,  binately  conjoined, 
with  transverse  rows  of  conspicuous  pseudo-pores,  and  a  longi- 
tudinal serrated  suture.  Valve  elliptical,  with  transverse  rows 
of  similar  pseudo-pores. 

This  highly  curious  fossil  genus  is  conspicuous  at  first 
sight  for  the  large,  distinct  pores,  or  pseudo-openings,  arranged 
in  rather  distant  rows,  and,  on  a  closer  examination,  for  the 
sutural  line  being  serrated,  a  character  which,  as  far  as  I 
know,  has  not  been  observed  in  any  other  diatom.     In  the 

*  The  terminid  disc  has  a  distioct  central  punciam. 
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frustular  form  it  resembles  Dimeregramma  of  Ralfs,  but 
differs  essentially  in  the  absence  of  a  longitudinal  median 
line  or  interruption  of  the  striae  in  the  valve.  From 
Plagiofframma,  Denticula,  and  Odontidium,  it  is  separated  by 
the  absence  of  pervious  costae^  as  well  as  by  its  own  peculiar 
characters. 

Terebraria  Barbademis,  n.  sp.  Grev.  (PI.  II,  figs.  12, 13). 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
kindly  communicated  by  C.  Johnson,  Esq. 

Of  this  species  I  have  met  with  several  examples,  all 
binately  conjoined.  The  frustules  are  -0027"  in  lengthy 
sharply  quadrangular,  contracted  below  the  ends,  convex  in 
the  middle.  The  pores,  or  rather  pseudo-pores,  for  these  are 
not  actual  perforations,  are  large,  circular,  distinct,  about 
three  on  each  side  of  the  serrated  suture ;  while  the  number 
of  the  transverse  rows  is  about  sixteen.  The  colour  of  the 
frustule  is  dark  and  smoky,  and  when  accurately  focused, 
the  pores  appear  to  transmit  light,  as  if  through  a  thin 
membrane.  The  valve  is  narrow,  elliptical,  oblong,  slightly 
contracted  near  the  extremities,  which  are  much  rounded. 


COSCINODISCUS. 

Coscinodiscus  angulaitu,  n.  sp.,  Grev. — Cellules  equal,  in 
radiating  lines,  about  eight  of  which  extend  from  the  centre 
to  the  circumference,  where  each  terminates  in  a  submarginal 
tubercle ;  tubercles  united  by  a  straight  line  of  shade ;  mar- 
gin rather  broad,  striated.    Diameter  -0034''  (PI.  II,  fig.  11). 

Hab.    Barbadoes  deposit,  Cambridge  estate. 

A  well-marked  species.  Cellules  all  equal,  about  7  in 
•OOr'.  Marginal  striae  16  in  001".  The  arrangement  of 
the  lines  of  cellules  is  very  simple.  A  certain  number  meet 
in  the  centre,  and  these  are  strictly  radiating,  forming,  as  it 
were,  a  series  of  compartments  within  each  of  which  the  lines 
take  the  direction  of  the  inverted  letter  A>  one  pair  within 
another,  until  the  space  is  filled  up,  the  shortest  lines  being, 
of  course,  midway  between  the  tubercles. 

AULACODISCUS. 

Aulacodiscus  umbonatus,  n.  sp.,  Grev. — Disc  broadlv 
umbonate,  with  a  circular  umbilicus;  processes  small, 
numerous  (6  or  7)  at  a  short  distance  from  the  margin, 
situated  in  the  rounded  axils  of  the  nearly  linear  furrows; 
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granules  rather  large^  subquadrate^  the  lines  mostly  continued, 
simple  to  the  margin.     Diameter  •OOSO''.     (PI.  I,  fig.  2.) 

Hab.  Barbadoes  deposit^  Cambridge  estate;  George 
Norman,  Esq. 

It  is  to  be  hoped  that  this  species  will  be  found  to  retain 
its  apparently  strongly  marked  characters.  I  have  repre^ 
sented  it  as  focussed  for  the  depressed  margin  and  processes. 
The  furrows  do  not,  as  is  most  frequently  the  case,  terminate 
in  a  suddenly  expanded  blank  space  surrounding  the  processes, 
but  are  simply  rounded  at  the  end,  the  processes  themselves 
lying  in  the  axils.  The  subquadrate  granules  (or  oellules) 
are  of  much  the  same  size  throughout,  and  for  about  a  third 
of  the  radius  from  the  margin  form  close,  undivided  lines. 
The  colour  is  rather  dark.  This  must  be  an  exceedingly 
rare  diatom,  as  neither  Mr.  Johnson  nor  I,  nor,  I  believe, 
Mr.  Ralfs,  have  observed  it  in  the  innumerable  slides  we 
have  examined. 

Aulacodiscus  amoenus,  n.  sp.,  Grev. — Disc  with  numerous 
(6  or  7)  sublinear,  elongated,  submarginal  processes,  and  a 
circular  umbilicus;  furrows  defined  by  a  single  row 
(on  each  side)  of  granules,  and  scarcely  at  all  dilated  at  the 
extremities;  granules  large,  subremote,  the  lines  passing 
suddenly  near  the  margin  into  a  corresponding  number  of 
short,  broad  striae.     Diameter  •0047'"  (fig.  3). 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq.,  George  Norman,  Esq. 

A  very  beautiful  and  distinct  species.  The  disc  very 
convex,  the  convexity  ceasing  suddenly  near  the  margin,  and 
causing  a  narrow  line  of  shade  between  the  processes,  the 
small  space  between  this  shaded  line  and  the  margin  being 
flat.  Granules  subremote,  each  occupying  the  centre  of 
large,  delicate,  hexagonal  cellules,  requiring  careful  adjust- 
ment to  bring  out  clearly.  In  the  example  now  before  me 
the  furrows  between  the  centre  of  the  disc  and  the  processes 
are  considerably  wider  than  are  the  other  lines  from  each 
other ;  but  in  a  specimen  discovered  by  Mr.  Norman  this 
distinction  almost  entirely  disappears,  while  the  other 
characters  remain  the  same. 

Aulacodiscus  Grevillearms,  n.  sp.,  Norman. — ^Very  large. 
Disc  with  numerous  (about  10)  submarginal  processes,  and 
circular  umbilicus;  compartments  between  the  furrows 
covered  with  diagonal,  intersecting  rows  of  little  cushion-like 
warts,  rough  with  elongated  and  coral-like  granules. 
Diameter  -0110".    (PI.  I,  fig.  1.) 

AulacodisctM  Grevilleanus,  Norm,  in  litt, 
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Hab.  Deposit  at  Moron,  in  the  Province  of  Seville; 
George  Norman,  Esq. 

The  discovery  of  such  a  species  as  I  have  now  the  privilege 
of  describing  will  provoke  the  envy  of  all  keen  diatom* 
hunters,  and  I  may  be  pardoned  the  confession,  that  to  have 
my  own  name  associated  with  it  by  my  kind  friend  Mr. 
Norman,  is  one  of  those  rewards  which  labourers  in  the 
field  of  natural  science  most  highly  appreciate.  In  its 
large  size  and  inconceivably  rich  decoration,  this  wonderful 
species  stands  alone  among  its  congeners.  The  umbilicus  is 
small  and  irregular ;  and  in  the  centre  of  the  disc,  for  about 
a  fourth  part  of  the  radius,  the  compartments  are  filled  with 
verrucose,  more  or  less  rounded  or  oblong,  irregularly 
radiating  clusters  of  granules.  These  gradually  pass  into 
others  more  equal  in  size  and  more  regularly  arranged,  so 
that  they  not  only  radiate,  but  are  beautifully  diagonal  and 
intersecting.  On  the  little  wart-like  cushions  are  clusters  of 
four  to  six  coral- like  granules,  which,  when  viewed  vertically, 
appear  like  ordinary  spherical,  brilliant  granules,  but  are  in 
fact  considerably  elongated,  as  is  shown  at  the  edge  of  the 
furrows,  and,  indeed,  wherever  the  surface  happens  to  be  so 
undulated  as  to  bring  them  into  an  oblique  position.  The 
furrows  are  very  narrow,  slightly  widening  in  their  course, 
and  suddenly  dilating  into  a  smsdl  blank  space  beneath  the 
submarginal  processes.  On  each  side  of  the  latter  are  a 
few  broad  striae,  having  externally  a  sort  of  scalloped  outline, 
which  does  not  extend  to  the  middle  of  the  compartment, 
while  within  the  margin  itself  $,  pale  circle  of  fine  striae  is 
visible,  such  as  exist  probably  in  all  the  species. 

Aulacodiscus  radiatm,  n.  sp.,  Grev. — Disc  pale,  with  very 
minute  radiating  puncta ;  furrows  inconspicuous ;  processes 
(5)  minute,  submarginal,  surrounded  by  a  broad,  somewhat 
oblong,  blank  space.     Diameter  '0047''  (fig.  4). 

Hab,  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson^ 
Esq. 

This  and  the  following  species  possess  considerable  interest, 
as  they  appear  to  form,  along  with  A.  pallidus  ('Trans. 
Mic.  Soc.,^  vol.  xi,  p.  72),  a  section  of  the  genus  charac- 
terised by  the  pale  colour,  punctiform  structure,  minute 
processes,  and  relatively  large  blank  areas  in  which  they  are 
situated.  The  general  aspect  of  the  species  last  mentioned 
is  quite  lost  in  the  coarseness  of  the  engraved  figure.  In  all 
the  three  species  there  is  a  sort  of  circular  ridge  following 
the  line  of  the  processes,  and  upon  this  ridge  some  opaque 
markings,  which  suggest  the  idea  of  cellulate  structure  filled 
with  colouring  matter ;  but  the  extremeljr  irregular  form  of 
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the  marks  in  the  following  species  seems  to  contradict  such 
a  supposition.  In  the  one  under  consideration  they  are 
more  uniform,  constituting,  in  fact,  a  band  of  short,  thick, 
radiating,  dark  lines.  Between  this  band  and  the  margin  the 
puncta  are  much  more  minute,  and  might  almost  be  called 
moniliform  striae. 

Aulacodiscus  pellucidtM,  n.  sp.,  Grev. — Disc  pale,  with 
minute,  not  very  close,  radiating  puncta;  furrows  incon- 
spicuous;  processes  numerous  (8),  at  some  distance  from  the 
margin,  within  a  narrow,  oblong,  blank  area ;  margin  with 
moniliform  striae,  and  a  very  slight  inflation  beneath  the 
processes.    Diameter.  0045"  (fig.  5). 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq. 

In  this  species  the  structure  is  not  so  minute  as  in  the  pre- 
ceding, and  the  furrows  can  be  more  easily  traced.  The  pro- 
cesses are  more  numerous,  and  the  vacant  spaces  in  which 
they  are  situated  are  of  a  quite  different  shape ;  and,  what- 
ever may  be  the  cause  of  the  little  dark  markings,  there  can 
be  no  doubt  that  their  different  shape  and  arrangement 
indicate  a  specific  difference  in  the  two  objects.  A  convex, 
shaded  line,  opposite  to  and  beneath  the  processes,  seems  to 
show  a  slight  inflation ;  and  this  line,  continued  in  a  fainter 
degree  and  straight  direction  from  one  process  to  another, 
gives  a  somewhat  angular  character  to  the  ridge. 

Aulacodiscus  orientalis,  n.  sp.,  Grev. — Disc  coloured,  very 
convex;  processes  numerous  (7  to  15,  or  more),  cylindrical, 
submarginal;  umbilicus  circular;  structure  minutely  and 
distinctly  cellulate,  the  cellules  arranged  in  both  radiating 
and  concentric  lines,  which  suddenly  pass  into  moniliform 
striae  at  the  margin.  Diameter -0045"  to -0060".  (PI.  II,  fig.  6.) 

Hab.    Ceylon;  Dr. Macrae. 

A  most  charming  diatom,  delighting  the  eye  with  its 
exquisite  symmetry.  At  first  sight  it  is  so  like  A.  Oreganus, 
that  one  is  apt  to  reject  at  once  its  claim  to  novelty.  At  the 
same  time^  a  single  really  searching  glance  is  sufficient  to 
decide  the  question.  Of  A,  Orcffanus,  Mr.  Ralfs  remarks, 
"  Under  a  low  power  its  minute  granules  appear  arranged  in 
waved  or  oblique  lines,  but  imperfectly  radiant  under  higher 
powers.^'  In  the  present  species,  on  the  contrary,  the 
structure  is  essentially  and  exquisitely  radiant,  whatever 
power  may  be  used.  In  the  description  of  A.  Oreganus  the 
term  granules  is  appropriately  used,  as  the  structure  is 
apparently  composed  of  granules;  in  A,  orientalis  it  is 
impossible  to  use  such  a  term,  as  there  is  not  the  very 
slightest  appearance  of    granules,   but  simply  a    sort    of 
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cancellated  cellulate  arrangement^  with  the  light  coming 
through  the  interstices  so  clearly  as  to  establish  its  character 
beyond  dispute.  The  beautiful  concentric  cellulation  is  also 
totally  wanting  in  A.  Oreganus.  On  the  other  hand^  there 
is  a  great  resemblance  in  the  numerous  processes.  In  both 
species  they  are  linear  when  viewed  laterdly ;  but  in  our  new 
species  they  are  not  so  apparently  "emarginate'^  as  they 
have  been  defined  to  be  in  A.  Oreganus,  When  very 
minutely  examined,  however,  the  processes  in  both  are  found 
to  be  rounded  at  the  apex.  The  furrows  in  our  present 
species  are  extremelv  narrow,  having  much  the  appearance 
of  transparent  ribs,  dilating  suddenly  into  small,  blank  spaces 
at  the  processes.  My  friend,  Mr.  George  Norman,  informs 
me  that  on  searching  his  slides  marked  for  A.  Oreganus 
he  has  found  a  specimen  of  A.  orientalis  in  some  pearl  sheU 
debris  obtained  from  a  dealer,  the  locality  being  unknown. 


BiDDULPHIA. 

Biddulphia  gigantea,  n.  sp.,  Orev. — Side  view  more  or  less 
broadly  elliptical,  subacute,  inflated ;  horns  long,  cylindrical, 
capitate ;  cellules  large,  radiating.  Longest  diameter  about 
•008(y'(fig.  9). 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq.,  R.  K.  G. 

Of  this  magnificent  species  I  have  seen  several  tolerably 
entire  valves,  besides  fragmentary  ones.  Perfect  horns, 
however,  are  very  rare,  as,  being  long  and  slender,  they  are 
readily  broken  off.  The  large  subquadrate  cellulation, 
inflated  centre  occupying  nearly  the  whole  surface,  and  flat 
margin,  conspicuously  distinguish  it.  The  ends  are  carried 
out  considerably  bevond  the  base  of  the  horns,  like  the  ears 
of  the  Scottish  shallow  drinking-cup  called  a  quaich,  which 
the  valve  not  a  little  resembles,  especially  the  broad  form 
represented  in  the  figure.  Generally,  the  outline  is  much 
narrower,  more  or  less  oblong ;  but  the  leading  characters 
remain  essentially  the  same. 


Triceratium. 

Triceratium  concinnum,  n.  sp.,  Grev. — Valves  with  straight 
sides,  rounded  angles,  and  very  remotely  scattered  pimcta, 
the  centre  an  obscurely  defined  triangular  space;  margin 
with  a  row  of  puncta,  and  the  extreme  angles  with  a  dense 
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luster  of  very  minute  puucta.  Distance  between  the 
angles,  -0033"  {&g.  7). 

Hab.  Barbadoes  deposit^  Cambridge  estate ;  C.  Johnson^ 
Esq. 

The  marginal  puncta  are  nearly  of  the  same  size  as  the 
scattered  ones  on  the  surface,  and  are  8  in  '001^^  At  the 
angles  the  very  tip  is  cut  off  by  a  row  of  three  or  four 
puncta;  and  the  small  enclosed  area  crowded  with  much 
more  minute  puncta. 

Triceratum  pariitum,  n.  sp.  Grev. — Valve  with  slightly 
concave  sides  and  very  rounded  angles,  which  are  filled  with 
minute  puncta ;  each  angle  having  two  transverse  septa,  one 
midway  between  the  centre  and  the  angle,  the  other  cutting 
off  the  angle  itself;  surface  dotted  with  remote  scattered 
puncta.    Distance  between  the  angles,  *008(K^  (fig.  8). 

Hab.  Barbadoes  deposit^  Cambridge  estate;  C.  Johnson^ 
Esq. 

A  beautiful  and  well-marked  species.  The  angles  are  so 
much  rounded  as  to  appear  somewhat  capitate.  The  centre 
is  marked  by  a  small  indefinite  cluster  of  puncta,  and  there 
is  a  slight  indication  of  a  radiate  direction  in  the  other  more 
remote  puncta.  The  septa  nearest  the  centre  have  a  curious 
faint  interruption  in  the  middle. 

COCCONEIS. 

Cocconeis  Barbadensis,  n.  sp.,  Grev. — ^Valve  circular  or 
nearly  so,  punctate ;  median  line  linear,  attenuated ;  puncta 
minute  as  they  form  converging  lines  towards  the  extremities, 
while  they  are  larger  and  form  intersecting  lines  on  each 
side;  border  striated.     Diameter  about  '0032''  (fig.  10). 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq. 

One  of  my  specimens  of  this  beautiful  species  is  exactly 
circular,  others  nearly  so.  In  the  centre  is  a  transveraely 
oblong,  blank,  nodular  space.  The  median  line,  taken  in 
connection  with  the  narrow,  blank  space  on  each  side  is  linear, 
attenuated  at  each  end.  The  puncta  are  minute  towards 
the  apices,  considerably  larger  on  each  side,  and  are  arranged 
in  lines  incurved  towards  the  ends.  Border  rather  narrow, 
and  coarsely  striated. 
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On  the  Distribution  of  Nerves  to  the  Skin  of  the  Frog, 
ivith  Physiolooical  Remarks  on  the  Ganglia  connected 
with  the  Cerebro-spinal  Nerve.  By  J.  V.  Ciaccio, 
M.D.,  of  Naples. 

(Read  Nov.  11  tb,  1863.) 

From  a  paper  on  the  ''Anatomy  of  the  Skin  of  the  Frog/' 
illustrated  by  28  drawings,  and  which  I  am  not  able  at  present 
to  exhibit  to  the  public,  I  have  extracted  that  portion  which 
relates  to  the  distribution  of  nerves,  and  I  hasten  to  lay  it 
before  the  Society  with  the  hope  that  it  may  meet  the  con- 
sideration due  to  so  important  a  subject. 

On  the  Method  of  preparinff  the  Specimens. 

I  feel  certain  that,  in  most  instances,  the  different  conclu* 
sions  which  observers  have  arrived  at  in  studying  the  same 
object  are  mainly  owing  to  the  divers  methods  they  have 
employed  in  preparing  the  objects  of  their  investigation.  No 
doubt  that  in  every  microscopical  inquiry  that  method  of 
preparation  should  be  adopted  which  will  distinctly  show  the 
organic  textures  in  all  their  individual  parts,  and  at  the  same 
time  preserve  their  natural  appearances  from  any  alteration. 
But  unfortunately  the  method  possessing  such  indispensable 
properties  is  still  a  desideratum ;  for  all  those  usually  adopted 
tend,  more  or  less,  to  alter  the  natural  appearances  of  the 
tissues  of  the  body.  In  this  inquiry,  after  tryiug  the  methods 
of  other  observers  unsuccessfully,  I  was  obliged  to  adopt 
again  that  of  Dr.  Beale's,  which,  in  a  previous  investigation, 
I  had  employed  with  the  most  satisfactory  results.  The  spe- 
cimens from  which  the  drawings  illustrating  my  paper  have 
been  taken  have  all  been  prepared  in  the  same  way,  and  kept 
permanently  in  a  compound  liquid  of  which  glycerine  is  the 
chief  ingredient.  In  order  to  avoid  falling  into  any  error  of 
observation  the  nuclei  of  the  different  parts  composing  the 
skin  have  been  coloured  by  carmine,  and  the  vessels  injected 
sometimes  with  Prussian  blue  and  sometimes  with  carmine 
solution  prepared  after  Dr.  Carter's  formula.  In  my  hands 
this  new  carmine-injecting  fluid  has  answered  the  purpose  with 
the  most  satisfactory  results.  I  have  very  often  succeeded 
with  it  in  filling  the  finest  capillaries  so  completely,  that  I 
have  been  able  to  determine  their  real  size  with  the  utmost 
exactness.  There  is,  however,  in  carmine  solutions  generally 
one  serious  defect,  which  cannot  at  present  be  corrected-r-that 


Digitized  by 


Google 


16  CiACCio,  on  the  Distribution  of 

is,  the  nuclei  connected  with  capillary  walls  can  hardly  be  dis- 
cerned ;  for  we  can  find  no  means  to  colour  them  deeper  so 
that  they  may  be  rendered  visible  after  the  addition  of  a  little 
diluted  acetic  acid.  It  is  evident,  therefore,  that  the  capilla- 
ries must  be  injected  with  Prussian  blue,  if  we  wish  to  ascertain, 
the  number  and  size  of  the  nuclei  connected  with  their  walls^ 
because,  by  soaking  afterwards  the  blue  injected  capillaries 
in  an  ammoniacal  carmine  solution,  their  nuclei,  by  being  co- 
loured red,  are  clearly  displayed. 

Having  given  this  outline  of  the  process  I  have  followed 
in  carrying  out  the  present  inquiry,  I  proceed  now  to  detail 
the  results  of  my  olwervations  on  the  distribution  of  nerves 
to  the  skin  of  the  frog,  and  I  think  it  will  be  convenient  to 
arrange  the  subject  under  the  following  heads : — 

1.  Of  the  dark-bordered  nerve-fibres,  their  course,  and  the 
manner  in  which  they  terminate. 

2.  Of  the  fine  nerve-fibres,  which  run  in  the  same  sheath 
with  the  dark-bordered  fibres. 

3.  Of  the  nerve  fibres  distributed  to  the  capillary  vessels. 

4.  Of  the  nature  and  origin  of  the  fine  nerve-fibres  travel- 
ling in  company  with  the  dark-bordered  fibres. 

I.  Of  the  dark-bordered  nerve-fibres,  their  course,  and  the 
manner  in  which  they  terminate. 

When  the  inner  layer  of  the  derma  of  a  frog  is  examined 
with  a  power  magnifying  from  200  to  350  diameters,  a  con- 
siderable number  of  dark-bordered  nerve-fibres  may  be  ob- 
served, which  are  arranged  in  bundles  of  difierent  sizes.  Each 
bundle  consists  of  a  hyaline  investment  of  connective  tissue, 
and  of  two  or  more  dark  bordered  fibres.  I  have  seen,  but 
rarely,  small  bundles  containing  a  single  large  dark-bordered 
fibre.  The  primitive  ncrve-fibrcs  of  which  the  bundles  are 
composed,  vary  much  in  size,  and  sometimes  exhibit  a  slight 
waviness  of  their  margins,  and  sometimes,  at  irregular  inter- 
vals, varicosities.  These  varicosities  vary  greatly  both  in  size 
and  shape,  and  very  probably  are  not  natural,  but  depend  ou 
the  change  which  takes  place  soon  after  death  in  nerve-fibres 
generally,  or  on  the  method  adopted  in  the  preparation  of  the 
specimens.  The  primitive  fibres  of  each  bundle  not  unfre- 
quently  lie  parallel  to  each  other,  but  sometimes  fibres  are 
seen  to  pass  from  the  one  side  of  the  sheath  to  another,  cix>ss- 
ing  other  fibres  more  or  less  obliquely^  Some  fibres,  while 
running  in  the  sheath,  are  seen  actually  to  divide,  and  the  di- 
vision often  occurs  at  the  point  whereat  the  bundle  bifurcates. 
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It  is  very  remarkable^  that  the  dark-bordered  fibre,  a  little 
before  its  division,  is  observed  to  contract  abruptly  and  reduce 
itself  into  a  subtile  filament,  which  divides  into  two  others 
of  an  equal  size,  and  which  sometimes  gradually,  but  more 
frequently  suddenly,  swell  up  as  to  form  two  dark-bordered 
fibres  much  larger  than  the  originary  one.  Less  frequently, 
however,  the  dark-bordered  fibre,  without  any  previous  con- 
traction, is  seen  to  divide  into  two  very  fine  fibres,  which, 
shortly  after,  increase  considerably  in  size.  The  appearances 
I  have  just  described  do  not  appear  to  me  to  be  sufiGiciently 
explained  in  the  doctrine  at  present  generally  received  of 
the  anatomical  constitution  of  the  primitive  nerve-fibre.  I 
must  here  add,  that  in  preparations  wherein  very  strong 
glycerine  has  been  used,  and  through  the  medium  of  which 
the  dark-bordered  fibres  are  seen,  these  appear  quite  homo- 
genous, with  a  pearly  brightness,  and  without  the  slightest 
indication  of  their  three  distinct  structures. 

In  connection  with  each  dark-bordered  fibre  are  observed, 
at  irregular  distances,  several-  oval  nuclei,  which  are  deeply 
coloured  by  carmine,  and  generally  equal  in  breadth  to  the 
fibre  itself.  Sometimes  they  seem  to  he  in  the  middle  of  the 
fibre,  and  sometimes  at  one  of  its  sides.  It  is  very  probable 
that  they  are  seated  within  the  white  substance  of  Schwann. 
These  oval  bodies,  or  nuclei,  can  be  distinctly  seen  only  in 
specimens  which,  after  being  stained  in  carmine  solution,*  are 
kept  in  maceration  for  some  time  in  strong  glycerine,  and  then 
treated  with  glacial  acetic  acid.  According  to  my  observations 
the  glacial  acetic  acid  disintegrates  the  white  substance,  but 
has  no  influence  on  the  nuclei,  which  become  clearly  visible. 

The  bundles  of  the  dark-bordered  fibres  which,  as  I  have 
stated,  are  distributed  to  the  inner  layer  of  the  derma  of  the 
frog,  do  not  accurately  follow  the  capillary  vessels  in  their 
course.  True  it  is  that  some  large  bundles  are  seen  running 
parallel  with  and  close  by  the  capillaries  for  some  distance ; 
but,  as  a  rule,  the  plane  of  distribution  of  the  former,  and 
that  of  the  latter,  are  quite  distinct.  The  bundles,  during 
their  course,  divide  more  frequently  in  a  dichotomous  man- 
ner, but  at  times  some  of  them  are  seen  to  divide  into  three 
or  four  smaller  bundles,  which  pursue  diflerent  courses.  The 
division  generally  occurs  at  acute  and,  very  rarely,  at  right 
angles.  It  is  interesting  to  remark  here  that  all  the  bundles, 
which  result  from  the  repeated  division  of  the  main  ones, 
never  loose  their  sheaths ;  nay,  it  seems  to  me  more  conform- 
able to  the  truth  to  say  that  dl  the  sheaths  of  the  different 
bundles  are  immediatelv  continuous  with  one  another. 

While  the  bundles  of  the  dark-bordered  fibres,  continually 
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dividing  and  subdividing,  pursue  their  courses^  the  numerous 
branches  resulting  from  their  repeated  division  unite  with 
each  other.  The  union  of  one  branch  with  another  is  not 
effected  after  the  manner  of  the  capillaries,  but  by  an  inter- 
change of  their  respective  fibres.  It  may  be  easily  under- 
stood, therefore,  that  from  such  an  arrangement  a  nervous 
network  is  formed,  with  meshes  varying  in  size  as  well  as  in 
shape,  which  is  interwoven  with  the  network  of  the  capillaries. 
I  think  we  shall  form  a  correct  idea  as  to  the  precise  manner 
in  which  this  network  is  arranged,  if  we  imagine  a  network 
of  homogenous  hyaline  tubes  of  different  sizes,  wherein  nerve- 
fibres  are  contained,  which  pass  alternately  from  one  tube  to 
another. 

As  is  shown  by  vertical  and  transverse  sections,  the  net- 
work which  has  been  just  described  is  not  terminal,  because 
the  bundles  of  the  dark-bordered  fibres,  after  taking  part  in 
its  formation,  pass  off  towards  the  surface,  crossing  the  middle 
layer  of  the  derma  in  an  almost  straight  direction,  and  with- 
out sending  to  it  any  dark-bordered  fibre.  As  soon  as  they 
reach  the  inferior  part  of  the  outer  layer  of  the  derma,  they 
again  branch,  and  form  another  network  exactly  corresponding 
in  its  arrangement  with  the  network  existing  in  the  inner 
layer.  Hence  two  networks  of  dark-bordered  fibres  exist  in 
the  derma  of  the  frog,  connected  together  by  intermedial 
bundles,  one  in  the  inner  and  the  other  in  the  under  surface 
of  the  outer  layer. 

Having  formed  this  second  network,  the  bundles  of  the 
dark-bordered  fibres,  while  repeatedly  dividing,  continue  their 
way  towards  the  surface  of  the  derma,  are  seen,  sometimes 
gradually  and  sometimes  abruptly,  to  loose  the  white  sub- 
stance and  to  become  pale  nerve-fibres.  *  It  must  be  here 
noted,  that  not  all  the  individual  fibres  which  enter  into  the 
composition  of  a  bundle  are  transformed  into  pale  fibres  at 
the  same  time,  as  in  some  of  them  the  transformation  takes 
place  sooner  than  in  others.  At  the  point  where  a  dark- 
bordered  fibre  seems  to  cease,  very  frequently  a  single  pale 
fibre,  and  sometimes  more  than  one,  can  be  traced  in  imme- 
diate continuation  with  it.  When  the  dark-bordered  fibres  of 
every  bundle  have  been  thus  transformed,  they  are  still  ob- 
served to  run  together  in  the  same  sheath  for  some  distance, 
and  the  fibres  of  one  bundle  to  pass  into  another,  and  vice 
versa.  But  when  these  rather  large  bundles  of  pale  fibres,  by 
repeatedly  dividing,  are  reduced  in  very  fine  bundles,  then  no 
appearance  of  sheath  can  be  demonstrated  in  them.  These 
exceedingly  fine  bundles,  which  are  very  numerous,  pass  in 
every  direction  towards  the  surface,  frequently  interchanging 


Digitized  by 


Google 


Nerves  to  the  Skin  of  the  Froff.  19 

their  respective  fibres,  and  as  they  arrive  at  the  capillary  net- 
work,* there  they  form  an  intricate  plexus  with  rather  narrow 
meshes.  The  plexus,  which,  for  the  greater  part,  lies  imme- 
diately beneath  the  capillaries  (only  a  few  bundles  of  the  finest 
kind  passing  over  them),  is  not  composed  of  single  separate 
fibres,  but  of  bundles  alternately  exchanging  their  fibres. 

The  fine  bundles  composing  the  plexus  above  referred  to 
are  connected,  at  unequal  intervals,  with  certain  small  bodies, 
or  nuclei,  as  they  are  usually  termed,  which  vary  both  in  size 
and  shape.  They  are  either  oval,  or  triangularly,  or  indeter- 
minately shaped.  Carmine  solution  colours  them  deeply,  and 
under  the  action  of  diluted  acetic  acid  they  appear  uniformly 
granular.  If  oval,  they  usually  are  found  imbedded  among  the 
nerve-bundles,  but  if  they  present  a  triangular  or  some  other 
shape,  their  ordinary  seat  is  either  at  the  point  at  which  a 
bundle  divides,  or  where  two  or  more  bundles  meet  together. 
These  small  bodies  are  in  general  far  less  numerous  than  the 
oval  nuclei,  which  are  found  in  connection  with  the  dark- 
bordered  fibres,  and  by  the  size  and  the  relation  they  bear  to 
the  pale  fibres  greatly  differ  firom  the  nuclei  connected  with 
the  dark-bordered  fibres.  In  fact,  as  abeady  stated,  the 
nuclei  of  the  dark-bordered  fibres  are  commonly  equal  in 
width  to  the  fibre,  and  their  long  axes  are  parallel  to  the  latter. 
They  are  separated  by  short  intervals,  and  seem  to  be  situated 
within  the  white  substance,  and  sometimes  to  be  actually  con- 
nected with  the  axis  cylinder  itself.  On  the  contrary,  the  small 
bodies  which  are  found  in  connection  with  the  terminal  pale 
fibres  are  generally  much  broader  than  the  fibres  connected 
with  them,  and  their  relation  to  the  latter  is,  in  a  certain 
respect,  similar  to  that  which  the  nerve-cells  bear  to  the 
fibres  arising  from  them.  It  appears  to  me,  therefore,  quite 
unreasonable  to  comprehend  under  the  same  name  things  so 
widely  different. 

Respecting  the  intimate  structure  of  the  pale  fibres  in  con- 
tinuation with  the  dark-bordered  fibres,  my  own  observations 
lead  me  not  to  consider  them  as  a  mere  prolongation  of  the  axis 
cylinder.  I  agree  with  Kolliker  on  this  point,  and  firmlv  believe 
that  the  pale  fibres  derived  from  the  dark-bordered  fibres,  be- 
sides the  axis  cylinder,  are  provided  with  the  tubular  membrane, 
and  a  very  thm  layer  of  white  substance,  which  can  only  be 

*  In  order  to  avoid  misapprehensioD,  it  must  be  borne  in  mind  that,  in 
the  derma  of  the  frog:,  the  capillaiy  vessels  are  so  arranged  as  to  form  two 
networks ;  the  one,  with  wide  meshes,  is  seated  in  the  inner,  the  other,  with 
narrow  meshes,  is  seated  in  the  enter  layer.  These  two  networks  are  con- 
nected with  one  another  by  a  few  intermediate  capiihiries,  whiok  simply 
traverse  the  middle  layer  of  the  derma  in  nearly  straight  direetions. 


Digitized  by 


Google 


20  CiACCio,  on  the  Distribution  of 

demonstrated  by  the  use  of  certain  reagents.  This  view 
seems  to  me  to  be  strongly  corroborated  by  the  manner  in 
which  the  pale  fibres  and  the  dark-bordered  ones  near  the  pointy 
where  they  appear  to  cease^  comport  themselves  with  diluted 
acetic  acid  and  concentrated  sulphuric  acid.  Indeed,  diluted 
acetic  acid  causes  on  the  former  as  well  as  on  the  latter  a 
granular  appearance,  with  this  difference  only,  that  the 
granules  in  the  pale  fibres  are  smaller  than  in  the  dark- 
bordered  fibres,  but  both  kinds  of  granules  refract  light  in 
the  same  way.  On  treating  afterwards  with  concentrated  sul- 
phuric acid  the  pale  fibres  which  have  been  thus  acted  upon 
by  acetic  acid,  the  granules  disappear,  and  the  fine  nerve- 
fibres  remain  as  transparent  tubes  with  faint  outlines.  It  is 
plain,  therefore,  that  concentrated  sulphuric  acid  acts  only 
upon  the  granules  produced  by  the  action  of  acetic  acid,  but 
has  no  influence  on  the  tubular  membrane,  nor  on  the  axis 
cylinder. 


2.  0/  the  fine  nerve-fibres  which  run  in  the  same  sheath 
with  the  dark'bordered  fibres. 

I  believe  that  no  one,  upon  close  observation,  will  doubt  the 
existence  of  very  fine  nerve-fibres  running  in  the  same 
sheath  with  the  dark-bordered  fibres  distributed  to  the  skin 
of  the  frog.  These  fibres  were  described  first  by  Dr.  Beale,* 
who  affirms  that  they  exist  not  only  in  relation  with  almost 
all  the  dark-bordered  fibres  distributed  to  the  tissues  of  the 
frog,  but  he  also  believes  that  they  exist  in  vertrebata  animals 
generally.  As  for  myself,  I  can  truly  say  that  I  have  seen 
such  fine  fibres  running  with  peripheral  dark-bordered  fibres, 
both  in  several  tissues  of  the  frog  and  in  the  human  skin. 

The  fibres  already  mentioned  become  granular  by  the  pro- 
longed action  of  acetic  acid,  and  in  refractive  power  they  differ 
from  the  dark-bordered  fibres.  They  vary  in  size,  and  they 
may  be  demonstrated  more  easily  in  the  finer  than  in  the 
larger  bundles,  because,  in  the  finer,  the  dark-bordered  fibres 
are  far  less  numerous,  and  therefore  the  fine  fibres  are  not 
hidden  from  sight.  Each  bundle  of  dark-bordered  fibres  con- 
tain several  of  them,  but  not  all  the  bundles  have  the  same 
number.  They  sometimes  run  among  the  dark-bordered 
fibres,  and  perhaps,  on  their  way,  cross  them  in  different 
directions,  but  more  frequently  they  are  seen  running  between 

*  'Phil.  Trans./  1862,  p.  900 ;  sec  also  *  Archives  of  Medicine,*  No.  xii, 
p.  247,  and  No.  xiii,  p.  13. 
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the  dark-bordered  fibres  and  the  outlines  of  the  sheath.  I 
have  very  often  found  that  the  apparent  outlines  of  the  sheath 
usually  consist  of  two  or  more  of  these  fibres  blended  to- 
gether^ and  the  spindle-shaped  swellings^  which  are  generally 
believed  to  be  the  proper  nuclei  of  the  sheath,  in  most  in- 
stances, pertain  to  the  fibres  just  alluded  to  exclusively. 

In  the  inner  layer  of  the  derma,  where,  as  has  been  stated, 
the  dark-bordered  fibres  form  a  very  complicated  network  in- 
terwoven with  that  of  the  capillaries,  very  frequently  may  be 
distinctly  seen  two  or  more  fine  fibres,  leaving,  at  intervals, 
the  sheath  of  the  bundles  of  the  dark-bordered  fibres  some- 
times at  acute,  and  sometimes  at  right  angles.  These  fibres 
which  usually  come  out  from  different  parts  of  the  sheath,  im- 
mediately after  blend  into  a  single  bundle ;  and  so  intimately 
mingled  together  are  the  individual  fibres  in  the  bundle,  that 
it  appears  to  be  not  a  compound,  but  a  larger  single  fibre.  On 
following  some  of  these  bundles  throughout  their  course,  they 
are  seen  to  divide  and  sub-divide,  and  at  the  point  where  the 
division  takes  place  are  sometimes  found  triangularly-shaped 
swellings,  which  contain  fine  granular  matter,  and  a  large 
granule  seated  either  in  the  centre  or  at  one  of  the  angles. 
The  granule,  which  is  either  oval  or  spherical,  is  alone  coloured 
by  carmine.  When  that  occurs,  it  is  always  observed  that  the 
originary  bundle  i&  connected  with  one  of  the  angles  of  the  tri- 
angular swelling,  while  from  the  remaining  angles  spring  two 
smaller  bundles,  which  pass  in  different  directions.  The  second- 
ary bundles  (either  they  are  derived  from  the  simple  division  of 
the  primary  one,  or  from  the  two  angles  of  the  swelling  just 
mentioned),  on  reaching  a  capillary  vessel,  one  of  them  is  seen 
to  pass  over  it,  while  the  other  divides  into  two  Jbranches.  Of 
these  two  branches  one  is  frequently  observed  to  cross  the 
capillary  more  or  less  obliquely,  and  the  other  to  enter  its 
sheath,  and  to  run  parallel  to  it.  The  branches  into  which  the 
primary  bundle  divides,  present,  at  inequal  distances,  spindle- 
shaped  swellings,  which  are  sometimes  also  found  in  the  origi- 
nary bundle  before  the  commencement  of  its  division.  Respect- 
ing those  branches,  which  I  have  said  to  pass  over  the  capil- 
lary vessel,  they  are  seen  after  a  long  and  tortuous  course  to 
ramify  in  the  same  way  over  distant  capillaries. 

When  a  bundle  of  dark-bordered  fibres  happens  to  pass 
near  some  of  the  capillaries,  to  which  are  distributed  the 
branches  resulting  from  the  division  of  the  bundles  above 
mentioned,  it  is  not  unfrequently  observed,  that  from  the 
bundle  of  the  dark-bordered  fibres  two  or  more  fine  fibres 
issue,  which  divide  into  branches,  which  unite  with  those 
derived  from  the  division  of  other  bandies,  and  thus  a  plexus 
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with  Tarying  meshes  is  formed,  which  is  generally  situated 
on  one  or  more  capillaries. 

Although  it  is  generally  the  case  that  the  bundles  of  very 
fine  nerve-fibres,  which  leave  the  sheath  of  the  dark-bordered 
fibres,  after  dividing  and  sub-dividing,  pass  to  their  distribu- 
tion to  the  capillary  vessels,  yet  some  of  them,  without 
branching,  are  seen  to  pass  direcitly  from  one  bundle  of  dark- 
bordered  fibres  to  another.  This  circumstance,  however,  seldom 
occurs,  but  more  firequently  these  bundles  divide  into  two 
branches,  the  one  of  which  is  distributed  to  the  capillary 
vessels,  while  the  other  passes  into  the  sheath  of  a  bundle  of 
dark-bordered  fibres. 

According  to  my  former  statement,  the  plexus  which  the 
bundles  of  dark-bordered  fibres  form  in  the  inner  layer  of  the 
derma  is  not  terminal,  because  the  main  bundles,  which  enter 
into  its  formation,  pass  oflF  towards  the  outer  layer.  Now, 
while  the  bundles  of  dark-bordered  fibres  are  passing  through 
the  middle  layer  of  the  derma,  they  give  off  branches  consist- 
ing of  two  or  more  fine  fibres,  which  are  exclusively  dis- 
tributed to  the  fibrous  tissue  of  this  layer.  These  branches 
are  of  diflerent  sizes,  and  change  very  frequently  the  plane  of 
their  distribution.  They  sometimes  run  in  straight  directions 
for  some  distance,  but  more  frequently  their  course  is  tortuous. 
It  is  not  unusual  to  see  some  of  these  branches  crossing 
others  at  a  right  angle.  When  some  branches  can  be  fol- 
lowed to  a  great  distance,  they  are  seen  to  divide  repeatedly 
into  smaller  ones,  either  at  acute  or  right  angle.  I  have  seen, 
but  not  frequently,  some  fine  branches  dividing  on  their  way 
into  three  or  four  single  fibres,  which  sometimes  pursue 
different  coupes  as  individual  fibres,  and  sometimes,  after 
proceeding  for  a  very  short  distance  separately,  they  again 
unite  into  a  single  branch.  When  a  branch  meets  another  at 
almost  right  angle,  it  usually  gives  off  two  smaller  branches, 
which  pass  in  opposite  directions.  AU  the  branches  from  the 
largest  to  the  smallest  are  in  frequent  connection  with  one 
another,  so  that  they  form  a  continuous  extensive  network, 
which  in  the  main  resembles  that  I  have  described  in  another 
paper  as  existing  in  the  cornea  of  the  sparrow  and  of  small  birds 
generally.  Connected  with  some  of  the  branches  forming  the 
network,  at  a  great  distance  from  one  another,  I  have  found 
small  bodies  which  exhibit  sometimes  a  triangular,  and  at 
others  an  irregular  shape.  They  are  remarkable  for  a  distinct 
oval  nucleus  they  contain  imbedded  in  the  middle  of  finely 
granular  matter. 

In  examining  transverse  sections  of  this  layer  of  the  derma, 
several  fine  branches  cut  across  by  the  knife  may  be  observed. 
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This  fact  appears  to  me  to  prove^  that  from  the  branches 
forming  the  network  some  very  few  branches  arise  which  pass 
on  and  tend  to  reach  the  outer  layer  of  the  derma.  Indeed, 
I  have  distinctly  seen  in  the  latter  situation  some  of  these  fine 
branches,  which,  on  being  traced  as  far  as  the  capillary  network, 
I  have  observed  them  still  further  dividing,  and  the  resulting 
branches  to  be  distributed  partly  to  the  capillaries,  and  partly 
to  some  of  those  follicular  glands  which  are  found  under- 
neath  the  capillary  network.  The  fine  nerve-fibres  in  ques- 
tion are  easily  distinguished  from  the  dark-bordered  fibres, 
until  the  latter  preserve  their  structure  unchanged.  But 
when  they,  by  loosing  the  white  substance,  become  pale 
fibres,  it  must  be  confessed  that  such  distinction  is  accom- 
panied with  great  diflSculty.  The  difficulty  is  exceedingly 
increased  by  the  circumstance,  that  both  kinds  of  nerve-fibres, 
as  they  approximate  towards  the  surface  of  the  derma,  blend 
together  and  form  bundles,  in  which  the  individual  fibres  are 
so  close  that  they  can  hardly  be  discerned  from  one  another. 
Nevertheless,  I  think  that,  if  we  look  diligently  at  those 
spindle-shaped  swellings  which  the  fine  fibres  imbedded  in 
the  sheath  of  the  dark-coloured  fibres  present,  at  inequal 
intervals,  and  also  at  their  ultimate  distribution,  we  may  pos- 
sibly arrive  to  a  distinction  between  these  two  kinds  of  nerve- 
fibres.  Because  as  I  have  already  stated,  in  the  outer  layer 
of  the  derma,  the  fine  nerve-fibres  accompanying  the  dark- 
bordered  ones  are  almost  exclusively  distributed  to  the  capil- 
laries and  glands. 

In  my  paper  on  the  nerves  of  the  cornea,  which  has  been 
already  published  in  the  'Transactions  of  the  Society,^  I  believe 
I  have  proved  against  Kiihne's  opinion  that,  between  the  finest 
nerve-fibres  and  the  cornea-corpuscles,  there  is  no  other  rela- 
tion than  that  of  contiguity.  In  confirmation  of  my  former 
statement,  I  now  wish  to  draw  attention  to  the  description  I 
have  just  given  of  the  manner  in  which  the  nerve-fibres  are 
arranged  in  the  middle  layer  of  the  derma  of  the  frog,  because 
there  exists  some  similarity  between  it  and  the  corneal  tissue. 
In  fact,  both  contain  a  large  number  of  nucleated  corpuscles, 
with  several  branched  anastomosing  processes,  and  both  are 
supplied  with  pale  nerve-fibres»  But  in  the  middle  layer  of  the 
derma  of  the  EPog  the  nerve-fibres  and  the  nucleated  corpuscles 
are  far  less  numerous.  I  deem  this  circumstance  very  favor- 
able for  investigating  what  relation  the  former  bear  to  the 
latter.  Now  I  can  positively  state,  that,  notwithstanding 
that  I  have  several  times  succeeded  in  following  fine  nerve- 
fibres  for  a  very  long  distance  through  this  fibrous  layer,  I 
have  n^ver  been  able  to  discern  any  of  thena  to  enter  into  con- 
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nection  with  the  uncleated  corpuscles,  but  I  have  always  seen 
the  finest  nerve  branches  to  unite  with  one  another. 

3.  On  the  nerve-fibres  distributed  to  the  capillary  vessels. 

When  the  finest  arteries  and  the  capillaries  distributed  to 
the  skin  of  the  frog  are  closely  examined,  they  are  seen  to 
be  loosely  surrounded  by  a  certain  amount  of  connective  tissue, 
which  forms  to  them  a  special  covering  or  sheath.  This 
sheath  is  better  defined  and  more  distinctly  seen  in  the  smallest 
arteries  and  in  largest  capillaries  than  in  the  finer  ones. 
When  a  bundle  of  dark-bordered  fibres  passes  close  by  a  capil- 
lary vessel,  it  verv  often  happens  that  their  respective  sheaths 
mix  so  intimately  together  as  to  form  only  one.  In  the 
sheath  just  referred  to  nerve-fibres  may  be  readily  discerned, 
which  are  found  to  vary  both  in  number  and  size  in  each 
capillary.  These  fibres  exactly  resemble  those  which  branch 
out  from  the  sheath  of  the  dark-bordered  fibres,  and,  like 
them,  present,  at  irregular  distances,  spindle-shaped  swellings, 
which  are  coloured  by  carmine.  As  I  have  already  remarked 
with  regard  to  the  bundles  of  dark-bordered  fibres,  so  in  the 
capillary  vessels,  what  appears  to  be  the  limit  of  the  sheath, 
very  often  is  found  to  consist  of  two  or  more  fine  nerve-fibres. 
Again,  what  seems  to  be,  at  the  first  sight,  the  nucleus  of  the 
sheath  itself,  on  closer  observation,  is  found  to  be  one  of  those 
spindle-shaped  swellings  before  alluded  to.  It  is  frequently 
observed  that  some  of  the  fibres  contained  in  the  sheath  of 
the  capillary  vessels,  here  and  there,  diverge  from  it ;  but  after 
running  for  some  distance  they  return  into  the  same  sheath 
at  some  other  point.  But  oftener  some  fibres,  after  leaving 
the  sheath,  are  seen  to  pursue  a  long  and  tortuous  course, 
passing  through  several  meshes  of  the  capillary  network. 
These  fibres,  during  their  course,  are  seen  to  divide  and'sub- 
divide,  and  the  resulting  branches  exhibit  at  intervals 
spindle-shaped  swellings,  and  are  connected  with  some  very 
small  bodies  usually  triangularly  shaped,  which,  besides  gra- 
nular matter,  contain  a  larger  granule  in  the  middle.  From 
these  bodies  nerve-fibres  are  seen  to  proceed  in  three  different 
directions,  some  of  which  are  distributed  to  the  capillaries, 
while  others  unite  with  fibres  derived  from  the  sheath  of 
other  capillaries,  or  from  the  sheath  of  some  bundles  of  dark- 
bordered  fibres.  In  this  case  a  nervous  plexus  with  meshes 
varying  in  size  and  shape  is  produced,  which  sometimes  is 
situated  in  the  connective  tissue  between  the  meshes  of  the 
capillary  network,  and  at  others  lies  on  two  or  more  capilla- 
ries. 
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It  is  interesting  to  notice  here  a  fact  with  reference  to  the 
nerve-fibres  of  the  capillary  vessels^  which  has  very  often 
fallen  within  my  observation ;  that  is,  that  several  of  those 
branches  resulting  from  the  repeated  division  of  the  fine 
bundles,  which  have  left  the  sheath  of  the  capillaries,  after  a 
more  or  less  lengthened  course,  enter  the  sheath  of  some 
bundles  of  dark-bordered  fibres.  It  is  very  probable  that 
these  fibres,  after  running  for  some  distance  in  the  same 
sheath  with  the  dark-bordered  fibres,  leave  the  sheath  at 
another  point,  and  pass  to  their  distribution. 

In  short,  the  capillaries  of  the  skin  of  the  frog  are  lai^ely 
supplied  with  nerves.  In  the  finest  arteries  and  the  largest 
capillaries  the  nerve-fibres  run  parallel  to  and  close  by  them  ; 
but  in  the  finest  ones  the  nerve-fibres,  after  running  with 
them  for  some  distance,  generally  cross  them  and  pass  from 
one  capillary  to  another.  The  nerve-fibres  distributed  to  all 
capillaries  are  in  connection  with  one  another,  so  that  they 
form  a  lax  plexus  which  lies  on  different  planes. 

4.  Of  the  nature  and  origin  of  the  fine  nerve-fibres  travelling 
in  company  with  the  dark-bordered  fibres, 

I  come  now  to  the  last  and  most  difficult  part  of  this  paper. 
What  is  the  nature  and  what  is  the  origin  of  the  fine  nerve- 
fibres  running  in  the  same  sheath  with  the  dark-bordered 
fibres  ?  These  two  questions  seem  to  be  so  linked  together 
that,  by  the  solution  of  the  first,  the  second  will  be  greatly 
facilitated.  With  regard  to  the  first  question  I  observe  that 
there  exists  the  most  perfect  similarity  between  the  fine  nerve- 
fibres  just  mentioned  and  those  which  accompany  the  capillary 
vessels ;  in  fact,  both  kinds  of  fibres  have  the  same  refractive 
power  and  are  acted  upon  by  acetic  acid  in  the  same  way. 
In  both  of  them  are  found  those  characteristic  spindle-shaped 
swellings  which  have  been  already  spoken  of.  They  very 
frequently  unite  with  each  other,  and  the  fine  fibres  which 
run  in  the  same  sheath  with  the  dark-bordered  fibres  are  seen 
very  often  to  pass  to  the  capillaries,  and  vice  versa.  Not 
only  so,  but  the  fact  must  be  here  noted,  which  I  have  fre- 
quently observed,  viz.,  that  when  a  large  bundle  of  dark-bor- 
dered fibres  happens  to  run  close  to  a  capillary  for  some  dis- 
tance, after  leaving  it,  the  capillary  is  observed  to  be  supplied 
with  a  greater  number  of  nerve-fibres,  than  before.  Hence 
it  may  reasonably  be  inferred  that  the  greater  part  of  the 
fine  nerve-fibres  which  are  seen  in  company  with  the  capillary 
vessels  at  the  periphery,  are  divided  from  those  running  in 
the  same  sheath  with  the  dark-bordered  fibres. 
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It,  therefore^  the  vascular  nerve-fibres^  according  to  our  pre- 
sent knowledge^  must  be  regarded  as  ganglionic^  it  is  evident 
that  the  fine  nerve- fibres  in  the  sheath  of  the  dark-bordered 
fibres  perfectly  resembling  them  must  also  be  looked  upon  as 
fibres  of  the  same  nature. 

But  if  by  every  appearance  we  are  led  to  consider  the  fine 
nerve-fibres  in  question  as  ganglionic^  from  what  ganglia  may 
they  derive  their  origin?  In  answering  this  second  question, 
it  is  necessary  at  first  to  remark^  that  in  the  skin  of  the  firog 
I  have  never  succeeded  in  finding  any  of  those  very  smaU 
ganglia  which  have  been  observed  by  Dr.  Beale  in  the  bladder 
of  the  same  animal.  Their  origin  must,  therefore,  be  looked 
for  elsewhere.  It  is  well-known  that  in  connection  with  the 
posterior  root  of  each  spinal  nerve  is  found  a  ganglion  com- 
posed of  numerous  ganglionic  cells.  These  cells,  according 
to  many  observers,  are  connected  with  one  or  two,  or  very 
rarely  with  several  nerve-fibres.  But  Dr.  Beale's  recent  and 
very  accurate  observations*  have  shown  that  this  opinion  is 
incorrect,  for  all  ganglion-cells  are  bipolar  or  multipolar. 
Among  the  cerebr jd  nerves  the  fifth  nerve  very  nearly  resem- 
bles the  spinal  nerves.  It  has,  like  them,  two  roots — one 
large  is  gangliated  and  sensitive,  the  other  ganglionless  is 
motor.  It  is  true  that  some  anatomists  have  endeavoured  to 
find  a  resemblance  between  all  the  sensitive  and  motor  cere- 
bral nerves  and  the  spinal  ones,  but  it  seems  to  me  that 
analogy  has  been  over  overstrained.  With  regard  to  the  nerve- 
fibres  nrom  the  ganglia  above  mentioned,  almost  all  observers 
agree  in  stating  that  the  most  part  of  them  proceed  in  a  peri- 
pheric direction,  and  accompany  the  cerebro-spinal  nerves  in 
their  ultimate  distribution. 

Besides  these  ganglionic  fibres,  which  the  cerebro-spinal 
nerves  derive  from  their  own  gangUa,  they  receive  others  from 
the  sympathetic.  Anatomy  shows  that  from  the  gangliated 
cord  of  the  sympathetic  seated  on  each  side  of  the  vertebral 
column  nerve  branches  set  out  which  connect  it  with  the 
spinal  nerves.  Each  branch  on  close  investigation  is  found 
to  consist  of  two  bundles,  the  one  composed  of  dark-bordered 
fibres,  and  the  other  of  gray  or  gelatinous  fibres.  The  fibres 
of  the  former  seem  to  emanate  directly  from  the  roots  of  the 
spinal  nerves,  while  those  of  the  latter  appear  to  take  their 
origin  in  the  sympathetic.  On  following  the  gray  bundle  to 
the  spinal  nerve,  its  fibres  are  seen  passing  for  greater  part 

♦  "On  the  Structure  of  the  so-called  Apolar,  Unipolar,  and  Bipolar 
Nerve-cells  of  the  Frog,"  'Proceedings  of  the  Royal  Society,'  vol.  xii, 
JJo.  56,  p.  669.  ^  ^  /.  I 
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into  the  ganglion  in  connection  with  the  posterior  root,  while 
others  pass  into  both  the  roots.  Whetner  that  portion  of 
fibres  which  appear  to  pass  into  the  ganglion  enter  or  not 
into  any  organic  connection  with  its  cells,  it  has  not  yet  been 
ascertained.  As  to  the  other  bundle,  Beckys  observations 
show  that  it  passes  through  the  sympathetic  ganglion,  its  fibres 
spread  out  without  being  connected  with  the  ganglion-cells, 
and  afterwards  they  proceed  in  company  with  those  of  the 
sympathetic,  principally  to  the  visceriJ  organs.  According  to 
the  observations  of  Bidder  and  Volkmann,  in  the  frog  the 
greater  part  of  the  fibres  of  the  so-called  rami  communicantee 
pass  with  the  spinal  nerves  towards  the  periphery.  As  for 
myself,  I  believe  that  some  of  the  fibres  composing  the  gray 
bundle  of  the  rami  communicantes  really  pass  to  the  periphery, 
but  others  very  probably  connect  the  sympathetic  ganglia  with 
those  on  the  posterior  roots  of  the  spinal  nerves. 

As  with  the  spinal  nerves,  so  there  exists  a  similar  connec- 
tion between  the  ganglia  of  the  sympathetic  and  the  cerebral 
nerves.  This  connection  is  efiected  by  branches  or  filaments, 
which  very  likely  are  composed  of  gray  and  dark-bordered 
fibres,  the  former  passing  from  the  ganglion  to  the  nerve,  and 
the  latter  from  the  nerve  to  the  ganglion.  As  shown  by 
anatomy,  the  superior  cervical  ganglion  is  connected  with  the 
sixth  nerve  by  two  branches  which  spring  from  the  pleoms 
carotideuSy  and  by  one  or  two  filaments  with  the  third  nerve. 
Some  other  connections  are  also  found  between  the  same 
ganglion  and  the  various  portions  of  the  eighth  and  ninth 
nerves  at  their  issue  from  the  cranium.  The  ophthalmic 
ganglion  is  connected  with  the  third  nerve  by  a  thick  and  short 
nerve  branch,  and  with  the  nasal  branch  of  the  ophthalmic 
division  of  the  fifth  by  a  long  nervous  filament.  The  spheno- 
palatine ganglion  is  joined  with  the  infra-orbital  nerve  by  two 
or  three  short  nerves,  and  with  the  inferior  maxillary  branch 
by  two  nervous  filaments.  The  sub-maxillary  ganglion  is 
united  with  the  gustatory  nerve  by  one  or  two  fibres.  It  is 
probable  that  all  the  gray  fibres  of  these  connecting  branches 
pass  to  the  periphery,  accompanying  the  cerebral  nerves  in 
their  terminal  distribution. 

The  view  which  has  been  received  with  regard  to  the 
anatomical  connection  of  the  sympathetic  with  the  cerebro- 
spinal nerves  was  put  forth  by  Mr.  Beck,  with  whom  I  agree 
in  holding  the  sympathetic  system  as  a  distinct  portion  of  the 
nervous  system,  at  least  as  far  as  concerns  the  peculiar  nerve- 
fibres  originating  in  its  own  cells,  which  are  undoubtedly  phy- 
siologically distinct  from  other  nerve-cells,  in  consequence  of 
being  endowed  with  special  vital  power.    True  it  is  that  some 
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authorities  in  microscopical  anatomy  still  maintain  that  the 
gelatinous,  or  Remakes  fibres,  are  not  nervous,  but  only  a  form 
6f  connective  tissue.  But  this  opinion  is  strongly  opposed 
by  observation.  In  insects,  as  was  stated  by  Tood  and  Bow- 
mann  some  years  since,  the  nerve-fibres  strictly  resemble  the 
gelatinous  fibres  of  vertebrata ;  and  my  observations  on  the 
nervous  system  of  several  insects  (Hydrous  piceus,  Blatta 
oricntalis,  Musca  vomitoria,  Hippobosca  equina)  fully  accord 
with  the  statement  of  these  able  observers.  Should  any  persist 
in  asserting  that  this  description  of  fibres  in  insects  are  not 
nervous,  it  will  be  necessary  for  them  to  point  out  which  are 
the  true  nerve-fibres  in  the  same. 

From  the  anatomical  facts  which  have  been  taken  into  con- 
sideration, I  think  it  may  reasonably  be  inferred  that  the 
fine  nerve- fibres  accompanying  the  dark-bordered  fibres  at  the 
periphery  are  derived  both  from  the  ganglia  in  connection 
with  the  cerebro- spinal  nerves,  and  from  those  of  the  sym- 
pathetic. I  feel  confident  that  the  fine  nerve-fibres  which 
are  found  in  company  with  the  peripheral  sensitive  branches 
of  the  spinal  nerves  arise,  for  the  most  part,  from  the  ganglia 
on  the  posterior  roots,  and  a  few  from  the  gray  bundle  of 
the  rami  communicantes.  As  to  the  other  fine  fibres,  which  run 
together  with  the  terminal  motor  branches  of  the  spinal  and 
cerebral  nerves,  they  are,  in  my  opinion,  derived  in  the 
former,  for  the  greater  part,  from  the  gray  fibres  of  the  rami 
communicantes,  and  in  the  latter  entirely  from  the  sympathetic 
ganglia  with  which  the  motor  cerebral  nerves  are  connected. 

It  remains  now  to  be  seen  whether  the  view  which  has  been 
adopted  is  supported  by  experiments  and  clinical  observation. 
It  will  be  easily  understood  that  if  the  fine  nerve-fibres  run- 
ning in  the  same  sheath  with  the  dark-bordered  fibres,  and 
which  I  have  demonstrated  to  be  chiefly  distributed  to  the 
capillaries,  emanate  from  the  ganglia  connected  with  the 
cerebro-spinal  nerves,  or  from  the  sympathetic  ganglia,  we 
may,  as  a  natural  consequence,  expect  to  see  nutritive  disorders 
arising  in  those  parts  where  the  fine  fibres  ramify,  either 
from  the  lesion  of  the  ganglia,  or  from  the  division  of  the 
fibres  connected  with  them. 

I  will  first  give  a  short  account  of  the  results  of  Bernard's 
experiments  on  the  fifth  nerve.  It  is  well-known  that  as  long 
as  1822  Magendie  observed  the  fact,  that  when  the  fifth  nerve 
is  divided  between  its  origin  and  the  gasserian  ganglion,  the 
disorders  of  nutrition  not  only  take  place  later,  but  they  are  far 
less  remarkable  than  when  the  section  is  made  onthe  nerveafter 
the  formation  of  the  ganglion,  or  on  the  ganglion  itself.  The  ex- 
periments of  Magendie  have  been  accurately  repeated  by  Ber- 
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nard*  with  the  following  results — that  the  section  of  the  fifth 
nerve,  very  near  its  origin,  produces  sensitive  and  muscular 
paralysis,  but  when  it  is  divided  beyond  the  gasserian  gan- 
glion or  on  the  ganglion  itself,  then  the  division  of  the  nerve 
is  followed  by  remarkable  signs  of  impaired  nutrition. 

In  confirmation  of  these  results  of  experiment,  Bernard 
records  the  case  of  a  patient  observed  by  him  at  La  Salpe- 
triere,  who  was  labouring  under  paralysis  of  the  fifth  nerve, 
accompanied  by  great  disorder  of  nutrition  and  almost 
cojnplete  destruction  of  the  corresponding  eyeball.  The  pa- 
tient died,  and  at  the  post-mortem  examination  was  found  a 
tumour,  which  had  not  only  compressed,  but  nearly  destroyed 
the  gasserian  ganglion. 

Respecting  the  office  of  the  ganglia  in  connection  with  the 
posterior  roots  of  the  spinal  nerves,  there  are  the  results  of 
Waller's  experiments,  which  throw  a  new  light  on  this  diffi- 
cult point.  This  physiologist  first  made  known  the  striking 
fact,  that  when  both  the  roots  of  a  spinal  nerve  are  divided, 
namely,  the  posterior  between  the  ganglion  and  the  cord  and 
the  anterior  Wore  its  union  with  the  posterior,  it  is  always 
found  that  that  part  of  the  posterior  root,  which  remains  in 
connection  with  the  ganglion  does  not  undergo  any  alteration 
whatever,  while  the  other  part  of  the  spinal  root  connected 
with,  the  cord  is  remarkably  altered.  A  similar  alteration 
takes  place  in  the  anterior  spinal  root,  but  invertedly.  Hence 
Waller  believes  himself  justified  in  drawing  the  conclusion 
that  The  ganglion  governs  the  nutrition  of  the  sensitive  and 
the  cord  of  the  motor  nerve-fibres. 

Bernard  has  repeated  Waller's  experiments  with  precisely 
the  same  results;  but  he  thinks  that  the  only  conclusion 
which  may  be  safely  drawn  from  Waller's  and  his  own  expe- 
riments is,  that  the  spinal  cord  conserves  the  anterior  and  the 
ganglion  the  posterior  root,  or,  in  other  words,  the  ganglion 
plays  the  same  part  in  the  nutrition  of  sensitive  fibres  as  the 
cord  in  tliat  of  the  motor  ones.  It  must  also  be  added  that  in 
all  experiments  of  Bernard  no  remarkable  signs  of  impaired 
nutrition  followed  the  section  of  the  posterior  roots  of  the 
spinal  nerves.t 

Although  Bernard's  experiments  seem  to  prove  that  we 
must  assign  to  the  spinal  ganglia  an  office  different  from  that 
of  the  gasserian  ganglion,  yet  it  may  be  justly  objected  that 
in  all  his  experiments,  except  one,  were  only  divided  the  pos- 

♦  *  Lemons  sur  la  Physiologic  et  la  Pathologic  du  Sjslerae  nervcux," 
vol.  ii,  p.  49.    Paris,  1858. 
f  *  M^me  Ouvrage.'    "  Treizleme  Le9on,'*  p.  233,  vol.  i. 
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tenor  roots  of  the  spinal  nerves  between  the  ganglion  and  the 
cord.  It  is  evident,  therefore,  that  in  such  conditions  of  ex- 
periment no  disorder  of  nutrition  should  be  expected  to  take 
place,  as  the  spinal  ganglion  had  been  preserved  uninjured. 
As  to  the  single  experiment  in  which,  at  the  same  time,  were 
cut  several  posterior  roots  of  the  spinal  nerves,  and  three 
ganglia  removed,  I  should  remark  that  the  animal  on  which 
the  experiment  was  made,  died  two  days  after.  The  period  of 
time  was,  therefore,  too  short  for  allowing  the  nutritive  dis- 
orders to  take  place.  It  is  very  probable  that  had  the  animal 
lived  longer  the  signs  of  impaired  nutrition  would  have  mani- 
fested themselves.  What  has  just  been  remarked  is  strongly 
supported  by  the  fact  that  the  nutritive  disorders  which  follow 
the  section  of  the  fifth  nerve  are  not  unfrequently  seen  to 
take  place  some  days  aft;er  experiment. 

The  effects  which  follow  the  division  of  a  compound  spinal 
nerve  resemble,  in  a  certain  degree,  those  which  are  observed 
after  the  section  of  the  fifth  jierve.  Schiff,*  on  experimenting 
on  several  animals,  has  found  that  the  division  of  the  sciatic 
nerve  always  induces  dilatation  of  the  capillaries,  and  an  in- 
crease of  temperature  in  the  lower  member. 

I  am  perfectly  aware  that  I  have  only  made  an  attempt  to 
solve  the  two  questions  which  I  proposed  at  the  beginning  of 
this  part  of  my  paper ;  but  I  hope  that  I  may  be  able,  in  a 
ftiture  communication,  to  bring  before  the  Society  ftirther  and 
more  conclusive  observations  on  this  important  subject. 

I  conclude  this  paper  with  the  following  inferences,  which, 
in  my  opinion,  are  justified  by  the  anatomical  facts  which 
have  been  described : — 

1.  In  the  skin  of  the  frog  are  distributed  two  sorts  of  nerve- 
fibres,  namely,  the  dark-bordered  and  the  fine  fibres,  which  run 
in  the  same  sheath  with  them  or  with  the  capillary  vessels. 

2.  The  dark-bordered  fibres  are  so  arranged  as  to  form  two 
networks ;  one  is  seated  in  the  inner,  and  the  other  in  the  outer 
layer  of  the  derma.  These  two  networks  are  connected  by 
intermediate  bundles,  or,  in  plainer  terms,  the  originary 
bundles  of  the  nervous  network  in  the  inner  layer  of  the 
derma,  after  its  formation,  pass  off,  crossing  the  middle  layer 
more  or  less  obliquely,  and  when  they  arrive  at  the  under 
surface  of  the  outer  layer  of  the  derma,  there  they  branch 
again  and  form  a  second  network.  Continuous  with  this 
second  network  there  is  an  intricate  plexus,  composed  only 
of  fine  bundles  of  pale  fibres,  which  are  partly  prolongations 

*  '*  UntershoDgen  zor  Physiologic  des  Nenrensjstems  mit  Beruoh  sidi- 
tigang  der  Fathologie."    Franofurt  am  Main,  1855. 
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of  the  dark-bordered  fibres,  and  partly  belong  to  the  fine 
fibres  imbedded  in  the  sheath  of  the  dark-bordered  fibres. 
The  very  terminal  portion  of  the  plexus  lies  immediately  be- 
neath the  capillary  network  of  the  outer  layer  of  the  derma. 

8.  The  fine  nerve-fibres  existing  in  the  same  sheath  with  the 
dark-bordered  fibres,  neither  in  refractive  power,  nor  in  the 
manner  in  which  they  comport  themselves  with  the  chemical 
agents,  nor  in  the  appearances  of  those  spindle-shaped 
swellings,  which  they  present  at  intervals,  differ  irom  the 
nerve-fibres  accompanying  the  capillary  vessels. 

4.  The  fine  nerve-fibres  running  in  the  same  sheath  with 
the  dark-bordered  fibres  are  distributed  to  the  capillaries,  the 
connective  tissues,  and  the  numerous  glands  which  exist  in 
the  outer  layer  of  the  derma. 

6.  No  dark-bordered  fibre  is  distributed  to  the  middle 
layer  of  the  derma.  It  is  only  supplied  with  fine  bundles 
consisting  wholly  of  the  fine  nerve-fibres  which  are  contained 
in  the  same  sheath  with  the  dark-bordered  fibres. 

6.  The  fine  nerve-fibres  accompanying  the  capillary  vessels 
for  the  greater  part  arise  from  those  imbedded  in  the  sheath 
of  the  dark- bordered  fibres. 

7.  The  fine  nerve-fibres  which  are  found  in  company  with 
the  dark-bordered  fibres  at  the  periphery  are  not  a  prolonga- 
tion of  the  latter.    They  are  derived  from  ganglionic  cells. 

8.  Finally,  in  the  skin  of  the  frog,  neither  the  dark-bordered 
fibres,  nor  the  fine  fibres  in  the  slueath  of  the  dark-bordered 
fibres,  or  in  company  with  the  capillary  vessels,  end  in  free 
extremities.  They  always,  in  their  ultimate  distribution, 
form  networks  or  plexus,  consisting  of  very  fine  bundles,  con- 
nected, at  irregular  distances,  with  some  small  bodies  of  an 
oval,  triangular,  or  some  other  shapes. 
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Obsebvations  upon  the  Nature  of  t/ie  Red  Blood-cor- 
puscle. By  Lionel  S.  Beale,  M.B.,  F.R.S.,  Fellow  of 
the  Royal  College  of  Physicians;  Professor  of  Physiology 
and  of  General  and  Morbid  Anatomy  in  King's  College^ 
London ;  Physician  to  King^s  CoUege  Hospital,  &c.,  &c. 

(Read  Dec.  9th,  1863.) 

The  red  blood-corpuscle  is  admitted  by  every  one  to  be  one  of 
the  simplest  forms  of  cell  structure.  Its  nature  was  discussed 
long  before  other  cell  structures  were  known,  and  scarcely  a 
year  passes  without  several  papers  being  published  upon  the 
structure,  mode  of  development,  or  composition  of  the  red 
blood-corpuscle.  On  these  points,  however,  the  most  con- 
flicting opinions  are  entertained  by  the  different  observers, 
and  the  history  of  the  life  of  the  red  blood-corpusde  has  yet 
to  be  written. 

Is  the  red  blood-corpuscle  a  cell  with  membranous  cell- wall, 
and  fluid  contents?  or  is  it  simply  a  mass  of  viscid  material 
differing  perhaps  slightly  in  density  in  the  outer  and  inner 
portions  ?  Is  it  a  living  corpuscle  that  distributes  vitality  to 
all  parts  of  the  organism  ?  or  is  it  simply  a  chemical  compound 
which  readily  absorbs  oxygen  and  carbonic  acid  gases  and 
certain  fluids?  Is  it  composed  of  formative  living  matter? 
or  does  it  consist  of  matter  that  is  inanimate  ?  Does  it  absorb 
nutrient  matter,  grow,  divide,  and  thus  give  rise  to  other 
bodies  like  itself?  or  does  it  consist  of  passive  material  desti- 
tute of  these  wonderful  powers  and  about  to  be  resolved  into 
substances  of  simpler  composition  and  more  nearly  related  to 
inorganic  matter  ?  Again,  it  may  be  asked.  Does  the  red 
blood-corpuscle  possess  the  power  of  altering  matter  at  a  dis- 
tance from  it,  or  in  contact  with  it  ?  or  must  certain  material 
pass  into  its  very  substance  before  it  can  be  changed  ?  If 
the  latter  view  be  accepted,  we  might  further  inquire  if  the 
metabolic  power  resides  in  the  supposed  cell- wall  or  in  the 
'  nucleus*  in  those  cases  where  such  a  body  exists ;  or  does  the 
haeraatine  itself  convert  by  some  catalytic  power  the  albu- 
minous or  other  matter  which  may  be  mixed  with  it  into 
hsematine  of  the  same  kind  ? 

Of  all  the  points  lately  ascertained  in  connection  with  the 
red  blood-corpuscles,  perhaps  by  far  the  most  important  is 
the  property  of  crystallization  which  its  colouring  matter 
possesses.  It  is  most  remarkable  that  the  red  colouring 
matter  of  the  blood -corpuscles  of  different  animals  should 
crystallize  in  different  forms ;  and  there  are  instances  of  ani- 
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mals  which  are  closely  allied  to  each  other  the  blood-crystals 
of  which  are  quite  distinct ;  for  example^  the  red  colouring  of 
the  Guinea-pig  assumes  the  form  of  tetrahedra,  while  that  of  the 
squirrel  cryst^zes  in  six-sided  plates,  and  that  of  the  hamster 
in  rliomboidal  crystals.  The  genei*al  view  that  these  animals 
exhibit  inherent  specific  differences  is  strongly  confirmed,  for 
thehsemato-crystallin  of  their  blood  exhibits  specific  differences 
not  less  distinct  than  those  which  may  be  observed  in  their 
general  form  and  habits,  in  the  structure  of  their  skeleton,  in 
the  anatomy  of  many  of  their  tissues,  or  in  the  chemical  com- 
position of  their  textures,  milk,  bile,  urine,  and  other  fluids- 
Nay,  the  cells  of  corresponding  tissues  in  different  animals 
differ  from  one  another.  So  that  inherent  specific  differences 
are  to  be  demonstrated  in  the  component  cells  of  species  as 
distinctly  as  in  the  entire  organism ;  and  the  more  minutely 
investigation  is  carried,  the  more  remarkable  do  these  dif- 
ferences appear,  and  the  more  numerous  do  they  become. 

Moreover,  it  would  seem  that  the  cause  of  these  specific  dif- 
ferences is  in  action  at  a  period  which  precedes  the  formation  of 
the  various  substances  with  which  we  have  to  deal.  It  is 
while  matter  possesses  vital  properties,  and  before  it  pos- 
sesses form,  structure,  or  defined  chemical  composition,  that 
the  causes  of  which  these  things  are  but  the  consequence 
must  be  sought  for. 

It  seems  to  me  that  there  is  strong  evidence  in  favour  of  the 
conclusion  that  the  red  colouring  matter  of  the  blood-corpuscle 
was  once  in  the  condition  of  li^dng  germinal  matter,  and  tnat  its 
particular  specific  characters  are  the  result  of  the  occurrence  of 
a  series  of  changes,  which  changes  are  very  complex  and  most 
diflScult  to  investigate.  They  must  be  attributed  partly  to  the 
conditions  under  which  the  living  matter  existed,  and  partly 
to  powers  inherent  in  the  living  matter  itself.  Of  the  exact 
nature  of  these  inherent  powers  we  know  nothing;  but  tmtil 
the  changes  referred  to  have  been  proved  to  be  physical,  we 
are  justified  in  terming  them  vital  changes,  and  referring  them 
to  an  agency  which  may  still  be  correctly  spoken  of  as  vital 
power,  since  such  power  is  only  known  to  manifest  itself  in 
living  beings. 

In  the  blood  we  have — 1.  Matter  that  is  living  and  active ; 
2,  matter  that  has  ceased  to  live,  and  which  now  possesses 
peculiar  properties  and  chemical  composition;  8,  matter 
which  results  from  the  disintegration  of  the  formed  material ; 
and  4,  matter  (pabulum)  which  is  about  to  live  or  about  to 
be  converted  into  living  matter. 

In  the  blood  of  the  frog  and  oviparous  vertebrata,  as  is 
well  known,  there  are  coloured,  flattened,   oval   corpuscles, 
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eacli  inth  a  colourless  oval  "  nudeus/^  and  the  so-called  white 
or  colourless  corpuscles^  which  are  spherical.  In  man  and 
mammalia  there  are  circular  coloured  corpuscles  without  a 
nudeuB^and  the  so-called  white  or  colourless  corpuscles^  which 
are  spherical. 

Now^  I  believe  that  the  '^  colourless  corpuscles  '^  and  the 
''colourless  nuclei'^  of  the  red  corpuscles  consist  of  matter  in  a 
living  state^  while  there  are  reasons  for  the  conclusion  that  the 
coloured  material  has  ceased  to  exhibit  vital  properties. 

The  outer  coloured  part  of  the  oval,  red,  nucleated  corpuscles 
of  the  oviparous  vertebrata  corresponds  to  the  entire  fully 
formed  circular  red  corpuscles  of  mammalia.  Of  the  two  kinds 
of  corpuscles,  colourless  and  coloured,  the  former  are  the  most 
constant.  For,  colourless  cells  resembling  those  in  the  blood 
of  vertebrata  exist  in  colourless  fluids  which  not  unfrequently 
contain  fibrin.  Such  cells  are  found  in  the  lymph  and  in 
the  chyle,  and  are  present  in  the  circulating  fluids  of  the  lower 
animals,  which  are  destitute  of  any  cells  corresponding  to  the 
red  blood-cells  of  vertebrata. 

The  oval  form  of  the  oviparous  blood-corpuscle  seems  to 
depend  upon  the  conditions  under  which  tne  circulation  is 
carried  on,  rather  than  upon  any  peculiarities  in  its  formation ; 
for  if  the  oval  corpuscles  of  the  frog  be  left  at  rest  in  a  fluid 
of  about  the  same  density  as  themselves,  they  become  com- 
pletely spherical,  and  a  similar  change  of  form  occurs  in  the 
oval  blood-corpuscles  of  all  animals  that  I  have  examined. 
(PI.  VII,  figs.  16,  19,  20.)  And  it  is  well  known  that  the 
flattened,  circular,  red  corpuscles  of  mammalia  readily  assume 
the  spherical  form  when  placed  in  fluids  of  a  certain  density. 
Nor  must  I  omit  to  notice  here  that  many  kinds  of  crystalline 
matter  assume,  under  certain  drcumstances,  biconcave,  oval, 
and  circular  forms.  Oxalate  of  lime,  when  it  crystallizes  with 
visdd  matter,  very  frequently  assumes  these  characters  ('Illus- 
trations of  Urinary  Deposits,'  &c.,  pi.  xi),  and  on  the  process 
of  crystallization  as  modified  by  the  presence  of  viscid  material, 
see  Mr.  Rainey's  work  '  On  the  mode  of  Formation  of  Shells,' 
&c.,  1858. 

I  incline,  therefore,  very  strongly  to  the  opinion  that  the 
oval  form  and  flattened  condition,  both  of  the  outer  coloured 
material  and  included  colourless  ''nucleus,''  of  the  frog's 
blood-corpuscle,  and  the  biconcave  flattening  of  the  mamma- 
lian red  corpuscle,  are  due  to  the  consistence  of  the  material 
entering  into  its  composition,  to  the  movements  of  the  blood- 
corpuscles,  and  to  the  action  of  fluids  and  gases  upon  them, 
and  that  therefore  they  must  not  be  regarded  as  structuriU 
or  morphological  characters. 
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Of  the  80'CaUed  celUwall. 

Next  comes  the  important  question  conoeming  the  exist* 
ence  of  a  cell- wall.  Although  many  observers  have  stated 
that  there  was  no  such  structure  in  the  red  corpuscle^  others 
have  brought  forward  evidence  of  its  presence^  and  the  recent 
interesting  and  important  observations  of  Dr.  Boberts  seem 
rather  to  confirm  the  view  generally  entertained  as  to  the 
existence  of  such  a  structure.* 

I  should  remark  that^  under  certain  circumstances^  there  is 
no  doubt  whatever  that  the  red  corpuscle  exhibits  a  dis- 
tinct outline^  and  really  consists  of  a  membranous  cell  or 
envelope,  closed  at  all  points,  with  fluid  contents ;  but  the  real 
question  to  be  decided  is  more  than  this  matter  of  fact.  Is 
the  cell-wall,  in  those  cases  in  which  it  has  been  observed,  a 
real  structural  peculiarity,  or  does  the  appearance  result  from 
the  condensation  and  chemical  alteration  of  the  outer  part  of 
the  soft,  red,  viscid  material  of  which  the  red  blood-corpusde 
is  considered  to  consist,  according  to  other  views  ?  If  red  blood- 
corpuscles  are  immersed  in  various  fluids,  or  even  if  allowed 
to  remain  for  some  time  in  serum,  the  outer  part  of  the  blood- 
corpuscle  does  assume  the  appearance  of  a  closed  vesicle;  and 
by  the  action  of  tannin,  according  to  Dr.  Roberts,  the  appear- 
ance as  of  two  membranes,  one  within  the  other,  results.  In 
blood-corpuscles  which  have  been  immersed  in  urine  and  most 
saline  solutions,  a  very  dark  outline  is  produced,  and  granular 
matter,  suspended,  apparently,  in  a  clear,  colourless  fluid,  occu- 
pies the  interior  of  the  corpuscle.  But  these  facts,  and  many 
others  which  might  be  adverted  to,  serve  but  to  show  that, 
under  certain  circumstances,  the  outer  part  of  the  material  of 
which  the  blood-corpuscle  is  composed  can  be  rendered  inso- 
luble in  water,  and  thus  it  is  caused  to  present  the  appearance 
of  a  cell-wall.  Many  observers  who  maintain  that  a  cell- wall 
is  a  structure  necessary  to  the  very  existence  of  a  cell,  admit 
that  the  appearance  of  a  membrane  may  also  be  pn>duced 
artificially.  Such  an  appearance  can  be  readily  produced  in 
the  case  of  ^'  cells,'^  or  elementary  parts  after  death,  which  cer- 
tainly have  no  such  structure  investing  them  during  their 
life,  and  it  can  be  produced  in  inanimate  matter.  It  has 
bec^  argued  that,  as  bodies  resembling  these  cells  obtained 
from  living  structures,  although  altered  by  various  methods  of 
examination,  can  be  produced  artificially,  all  cells  result  from 

*  "  Ob  peculiar  appearances  exhibiied  by  blood-oorpnscles  under  the  in- 
fluence of  Solutions  of  Magenta  and  Tannin."  (*Proc.  Eojal  Society/ 
No.  66.) 
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physical  and  chemical  changes  alone.  But  those  who  argue 
in  this  way  have  never  been  able  to  produce  artificially  cells 
which  could  not  be  distinguished  from  those  formed  in  living 
structures ;  and  the  existence  of  the  most  important  and  only 
vitally  active  part  of  the  cells  has  been  by  some  altogether 
ignored.  Many  observers  who  have  admitted  its  existence 
have  regarded  it  as  the  least  important  part  of  the  cell  (see 
Huxley's  views  on  the  cell). 

It  may  be  possible  to  produce,  artificially,  coloured  bi- 
concave, circular,  or  oval  discs,  like  the  red  blood-corpuscles ; 
but  I  am  confident  that  the  colourless  nucleus  of  the  oval 
corpuscle  and  the  white  corpuscles  cannot  be  produced  except 
in  the  body  of  a  living  animal,  for  this  colourless  material  has 
very  remarkable  properties,  which  do  not  exist  in  connection 
with  any  lifeless  matter  known. 

I  wovdd consider  frog's  blood-corpuscles  as  consisting  simply 
of  {a)  a  mass  of  colourless,  living,  or  germinal  matter  within^ 
which  is  surrounded  by  \b)  the  coloured  formed  material. 
Like  other  kinds  of  germinal  matter,  the  "  nucleus ''  of  the 
oval  blood-corpuscle,  and  of  the  young  mammalian  blood-cor- 
puscle, and  the  ordinary  colourless  blood-corpuscles  in  all 
animals,  as  well  as  very  small  ones  having  the  same  general 
characters,  are  coloured  red  by  an  alkaline  solution  of  carmine. 
On  the  other  hand,  the  fully  formed  mammalian  red  blood-cor- 
puscle and  the  coloured  part  of  the  frog's  corpuscle  are  not 
coloured  by  this  reagent.  That  a  cell- wall  is  a  necessary 
structure  or  essential  to  the  being  of  what  we  call  a  red  blood- 
corpuscle,  I  think  is  distinctly  disproved  by  the  following 
facts: 

Facts  incompatible  with  the  eonstence  of  a  membranous  en- 
velope possessing  properties  and  composition  distinct  from 
the  coloured  contents, 

1.  I  have  seen  corpuscles  change  form  under  the  micro- 
scope, as  represented  in  PI.  VI,  fig.  1.  This  was  not  due  to 
pressure,  because  there  were  other  corpuscles  close  to  these  of 
the  usual  form.  It  seemed  to  me  that  the  phenomenon  was 
easily  explained  upon  the  supposition  that  the  mass  was  com- 
posed of  matter  of  the  consistence  of  treacle,  and  it  is  not 
possible  to  conceive  that  portions  could  be  detached  in  the 
manner  represented,  if  a  membranous  cell-wall  exists. 

By  the  application  of  a  gentle  heat,  about  100°,  similar 
changes  may  generally  be  produced  (fig.  3).  It  seems  as  if 
the  viscid  material  of  which  the  blood-corpuscle  is  composed 
became,  in  the  first  instance,  more  fluid ;  and  then,  as  the  slide 
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became  cooler,  the  material  again  became  firmer.  Under  these 
circumstances  long  and  very  fine  threads  are,  as  it  were,  drawn 
out  from  the  red  viscid  matter,  and  these  threads  exhibited  per- 
petual vibratory  movements.  I  have  seen  them  oscillating 
in  many  diflferent  places  at  the  same  time,  like  the  minute 
vegetable  threads  developed  in  the  mouth  (leptomitus  ?) .  Not 
only  so,  but  many  exhibit  a  distinctly  beaded  appearance;  and 
when  these  thin  filaments  are  detached,  they  certainly  very 
closely  resemble  bacteria.  I  have  produced  precisely  similar 
filaments  in  human  blood  (fig.  2).  It  is  very  likely  that  such 
alteration  in  the  matter  of  which  the  red  blood-corpuscles 
are  composed  may  occur  under  certain  circumstances  in  the 
organism  itself,  and  we  must  be  extremely  cautious  not  to  mis- 
take such  particles,  which  would,  no  doubt,  soon  be  dissolved, 
for  bacteria,  which  are  sometimes  developed  in  blood  in  the 
living  body  towards  the  close  of  certain  fatal  maladies. 

The  movements  above  referred  to,  it  need  scarcely  be  said, 
are  molecular  in  their  nature,  and  are  not  dependent  upon 
any  vital  properties.  They  continue  until  the  fluid  becomes 
so  concentrated  by  evaporation  that  no  further  movements  in 
the  particles  can  occur. 

2.  If  frog's  or  other  large  blood-corpuscles  be  carefully 
subjected  to  sudden  pressure  under  very  thin  glass,  as,  for 
example,  by  drawing  a  needle-point  quickly  and  firmly  across 
the  thin  glass,  many  corpuscles  in  the  line  of  the  pressure  will 
be  subdivided  into  smaller  ones.  Each  of  these  small  por- 
tions instantly  assumes  the  spherical  form.  There  is  no  ap- 
pearance of  a  cell-wall  being  ruptured,  nor  do  the  supposed 
"  fluid  contents ''  mix  with  or  become  dissolved  in  the  sur- 
rounding fluid.  The  spherical  masses  resulting  from  the  sub- 
division of  the  red  blood-corpuscles  resemble  in  colour,  shape, 
refractive  power,  and  in  sharpness  of  outline,  the  original 
corpuscle  (PL  VII,  fig.  9).  These  phenomena  seem  fatal  to 
the  hypothesis  that  each  corpuscle  is  composed  of  a  closed 
membrane,  with  fluid  contents.  To  say  that  the  membrane 
is  composed  of  matter  which  is  itself  semifluid,  and  that, 
even  if  ruptured  at  difierent  points,  the  torn  edges  reunite, 
involves  almost  an  impossibility;  for  if  a  rupture  were  to 
occur  in  such  a  semifluid  expansion,  the  separated  portions 
would  rather  separate  further,  and  the  whole  would  soon  col- 
lect together  instead  of  expanding  again  over  portions  of  its 
contents. 

3.  I  have  many  times  seen  portions  of  the  nucleus  of  a 
frog's  blood-corpuscle  pass  completely  through  the  coloured 
material,  which  would  seem  impossible  if  this  were  enclosed 
in  a  membrane  (PL  VIT,  figs.  24,   25).     Dr.  Roberts  has 
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also  observed  this  fact.  He  says^  ''  I  have  on  several  occasions 
witnessed^  after  adding  magenta^  the  total  extrusion  of  the 
nucleus^  both  in  the  frog  and  in  the  newt^  without  the  least 
collapse  qf  the  corpuscles.'^ 

4.  But  I  will  now  bring  forward  another  fact^  which  seems 
to  me  not  only  to  settle  the  question  of  cell- wall  most  con- 
dusivelvj  but  determines  the  nature  of  the  material  of  which 
the  red  blood-corpuscle  is  made  up^  and  bears  in  a  most  impor- 
tant manner  upon  the  mode  of  formation  of  these  bodies. 
If  a  drop  of  Guinea-pig's  blood  obtained  from  a  living  animal 
be  placed  upon  a  glass  slide^  and  covered  with  thin  glass^  it 
will  often  be  observed  that  within  an  hour  after  it  has  been 
drawn  a  strikins  change  will  occur  in  the  corpuscles.  Many 
corpuscles  exhibit  sharp  angles^  and  in  a  short  time  crystalliza- 
tion commences  (PI.  VI,  fig.  4). 

In  figs.  6  and  6  some  blood-corpuscles  are  represented  which 
were  seen  breaking  up  into  very  small  rounded  portions.  After 
a  few  minutes  these  small  particles  were  seen  to  change  their 
form  and  become  angular,  and  gradually  very  minute,  but  most 
distinct  tetrahedral,  crystals  were  produced.  Thus  the  co- 
loured material  of  which  a  single  blood-corpusde  was  com- 
posed gave  rise  to  several  distinct  tetrahedral  crystals.  The 
crystals  did  not  seem  to  have  been  precipitated  from  any  fluid 
contents  of  the  corpuscle,  nor  was  there  any  indication  what* 
ever  of  a  cell- wall  remaining.  The  whole  of  the  soft,  red,  viscid 
matter  of  which  the  blood-corpuscle  was  composed  became 
crystalline.  In  many  instances  a  corpuscle  would  become 
very  angular;  sometimes  exactly  four  angular  projections 
were  formed,  and  sometimes  eight,  but  in  most  cases  the 
number  was  irregular.  After  the  formation  of  several  angular 
projections  an  entire  corpuscle  became  gradually  converted 
into  a  single  crystal.  I  have  also  seen  a  double  tetrahedron 
result  from  one  blood-corpuscle.  In  other  instances  several 
blood-corpusdes  ran  together  to  form  one  large  crystal  (figs.  4, 
5,  6,  7). 

The  appearance  above  described  as  occurring  in  some  of  the 
corpuscles  of  Gkdnea-pig's  blood  would  appear  to  afford  some 
explanation  of  the  change  which  so  commonly  occurs  in  red 
blood-corpuscles  generally,  very  soon  after  they  have  been 
removed  from  the  living  Dody.  As  is  well  known,  many  ex« 
hibit  a  number  of  very  sharp-pointed  processes,  springing  iirom 
every  part  of  the  surface  of  the  corpuscles.  It  must,  however, 
be  noticed  as  a  fact,  that  by  no  means  do  all  the  blood-corpus- 
cles exhibit  these  numerous  angular  projections,  and  that  in 
some  of  the  smallest  they  are  formed  most  quickly  and  are 
most  numerous.    I  have  seen  them  in  the  case  of  small  par-i 
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tides  resulting  from  tHe  division  of  red  blood-corpuscles 
(PI.  VII,  fig.  9).  As  this  change  occurs  immediately  blood 
is  drawn,  and  in.  many  instances  has  taken  place  before  bvM- 
cient  time  has  elapsed  for  the  specimen  to  be  placed  under 
the  microscope,  and  seems  to  affect  the  youngest  corpuscles, 
it  seems  to  me  very  probable  that  it  is  to  be  explained  by  the 
tendency  to  form  processes  which  germinal  matter  often 
exhibits  when  stationary.  It  will  be  shown  presently  that 
many  of  these  small,  and  probably  younger,  corpuscles  con- 
tain germinal  matter*  A  somewhat  similar  phenomenon  is 
observed  in  the  case  of  white  blood-corpusdes,  and  also  in 
the  lymph-corpuscles. 

In  connection  with  this  question  of  crystallization  of  the 
blood-corpuscles,  I  would  remark  that  when  water  is  added  to 
blood-corpusdes  they  swell,  but  they  do  not  burst,  as  is  gene- 
rally stated.  They  become  very  transparent,  and  doubtksa  a 
certain  quantity  of  the  Ailly  formed  colouring  matter  is  dis- 
solved out ;  but  as  the  water  evaporates,  the  oorpuades  again 
assume  their  ordinary  characters,  the  only  change  in  many 
being  that  they  are  paler  than  before. 

When  crystallization  commences  in  Guinea-pig's  blood  after 
treatment  with  water,  individual  corpuscles  may  be  seen  to 
assume  the  crystalline  form,  as  in  specimens  to  which  water 
has  not  been  added.  The  material  which  crystallizes  is  ca- 
pable of  being  dissolved  in  wftter,  but  it  is  not  very  readily 
soluble. 


On  the  nature  qf  the  oval  blood-corpuscle  of  the  froff,  and  qf 
the  changes  occurring  during  its  formation. 

The  same  facts  to  which  I  have  adverted  in  several 
papers  may  be  observed  in  the  case  of  the  oval  red  blood- 
corpuscle  of  the  frog.  Within  is  the  mass  of  germinal  mat- 
ter, usually  termed  the  nucleus.  This,  like  all  matter  corre- 
sponding to  it  (living  or  germinal  matti5r),i8  perfectiy  colour- 
less, but  becomes  coloured  by  the  carmine  solution.  The  outer 
part,  which  is  naturally  coloured,  is  not  coloured  by  the  car- 
mine solution.  This,  therefore,  is  the  formed  material  which 
was  once  in  the  state  of  germinal  matter,  and  was  capable  of 
producing  matter  like  itself,  and  of  being  resolved  into  coloured 
formed  material.  But  this  formed  material,  being  once  pro- 
duced, cannot  form  matter  like  itself,  although  it  can  be 
changed,  dissolved,  and  converted  into  other  substances.  It 
is  the  seat  of  physical  and  chemical  actions  alone.  Vital 
changes  are  restricted  to  the  germinal  matter. 

The  young  blood-corpuscle,  like  the  young  elementary  part 
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of  epithelium,  cartilage,  fibrous  tissue,  muscle,  or  nerve, 
consists  almost  entirely  of  germinal  matter,  and  during  this 
period  of  existence  it  grows  and  divides  into  smaller  portions, 
and  this  process  of  multiplication  is  determined  simply 
by  the  quantity  of  pabulum  present  (PL  VII,  figs.  11,  15). 
These  colourless  masses  of  germinal  matter  are  the  so-called 
white  blood-corpuscles.  Many  are,  however,  much  smaller 
than  usually  described.  Much  of  the  pabulum  present  having 
thus  been  converted  into  masses  of  living  matter,  the  process 
of  division  and  subdivision  ceases.  Each  mass  continues  to 
grow,  but  more  slowly  than  before,  and  its  outer  part  be- 
comes resolved  into  formed  material.  This  matter  con- 
tinues to  be  formed,  and  accumulates  around  the  corpuscle 
(figs.  12,  13,  16,  19,  21,  22). 

The  relative  proportion  of  germinal  matter  to  formed  ma- 
terial, just  as  in  other  cells  or  elementary  parts,  is  different 
in  corpuscles  of  different  ages,  and  the  reftictive  power  of  the 
formed  material  of  different  discs  varies  greatly  (sec  figs.  11 
to  25).  The  refraction  of  the  corpuscle  may  so  nearly  coin- 
cide with  that  of  the  serum,  that  the  outline  of  the  corpuscle 
is  only  visible  if  great  precautions  are  taken  in  illumination. 
In  the  nutrition  of  the  blood-corpuscle,  I  conceive,  pabulum 
passes  through  the  outer  coloured  portion  into  the  germinal 
matter,  where  it  acquires  the  same  vital  powers  which  the 
germinal  matter  already  existing,  possesses.  The  latter  is 
gradually  resolved  into  the  coloured  material.  This  coloured 
viscid  matter  in  the  physical  condition  of  colloidal  substance, 
being  slowly  combined  with  more  water,  is  dissolved  out 
from  the  changing  mass  and  gradually  converted  into  excre- 
mentitious  substances,  such  as  carbonic  acid,  urea,  &c.,  and 
substances  which  take  part  in  the  nutrition  of  the  tissues.  If, 
however,  the  red  colloidal  matter  lose  water,  it  passes  at 
once  into  the  crystalline  condition.  This  conversion  of 
living  matter  into  colloid,  and  the  latter  into  a  crystalline 
substance,  is  a  most  interesting  fact.^ 

When  blood  becomes  stationary,  as  in  a  capillary  vessel,  or 
extravasated  in  a  tissue,  the  red  corpuscles  soon  undergo 
change.  Sometimes  blood-crystals  soon  form.  In  other  cases 
the  haemato-crystallin  becomes  concentrated,  and  coloured 
granules  of  no  definite  form  are  all  that  remain  of  the  red 
corpuscles.  But  under  these  circumstances  the  white  corpus- 
cles and  the  nuclei  of  the  nucleated  red  blood-corpuscles  in- 
crease in  size.  Nutrient  pabulum  is  necessarily  absorbed 
more  rapidly  by  the  germinal  or  living  matter  when  stationary, 

•  Professor  Graham  divides  substances  into  colloid*  and  crvitalloids. 
See  *  Phil.  Trans.,'  186],  page  183. 
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than  wliile  the  corpuscles  were  circulating.  It  therefore  grows, 
and  divides,  and  subdivides.  In  the  case  of  frog's  blood  ex- 
travasated  into  the  tissues  of  the  living  body,  I  have  seen 
appearances  which  have  led  me  to  infer,  that  spherical  granu- 
lar cells  have  been  produced  from  the  germiusd  matter  of  the 
red  corpuscles.  In  clots  in  vessels  of  mammalia,  granular 
cells  are  often  found  in  considerable  number.  They  result 
from  the  white  corpuscles,  and  from  what  may  be  called 
young  red  corpuscles.  Just  as  the  germinal  matter  of  an  or- 
dinary cell  may  take  up  the  softened,  formed  material  which 
surrounds  it,  so  it  is  possible  that  the  germinal  matter  of 
a  frog's  blood-corpuscle  may  increase  by  taking  up  the 
coloured  material — may,  in  fact,  live  at  its  expense.  This  is 
one  way  in  which  the  colouring  matter  of  stagnant  blood  may 
be  removed. 

In  the  fully  formed  frog's  blood-corpuscle  the  germinal 
matter  seems  to  cease  abruptly,  rather  than  gradually  to  pass 
into  the  formed  material ;  but  in  young  cells  a  gradual  tran- 
sition may  sometimes  be  observed.  In  young  corpuscles 
(mammals  as  well  as  reptiles)  it  would  seem  that  the  coloured 
matter  is  deposited  amongst  the  particles  of  germinal  matter, 
which  accords  with  what  occursinsome  coloured  vegetable  cells, 
so  that  the  coloured  formed  material  maybe  removed  in  theform 
of  solution,leavingthecolourless  living  germinalmatter  behind; 
or  the  coloured  material  may  collect  in  the  form  of  globules, 
which  may  remain  imbedded  amongst  the  germinal  matter,  or 
pass  through  it  into  the  surrounding  fluid.  Blood-corpuscles  of 
this  kind  are  capable  of  growth,  and  doubtless  also  of  multipli- 
cation. The  crystallization  of  many  entire  blood-corpuscles 
is,  however,  opposed  to  the  view  that  such  is  the  constitution 
of  the  mammalian  red  blood-corpuscle  at  all  ages.  And 
although  certain  phenomena  observed  to  occur  in  the  outer 
coloured  portion  of  the  red  blood-corpuscle  might  be  advanced 
in  favour  of  the  view  that  this  may  have  living,  germinal,  or 
protoplasmic  matter  diffused  through  it,  I  cannot  but  think 
that  a  careful  consideration  of  the  facts  alluded  to  in  the  ear- 
lier part  of  this  paper  render  such  a  conclusion  untenable. 

Of  the  nature  and  mode  of  formation  of  the  mammalian  red 
blood-corpuscle. 

As  is  well  known,  in  the  blood  of  the  embryo,  and  in 
young  animals,  corpuscles  possessing  a  so-called  granular 
nucleus,  surrounded  by  a  smooth  external  portion,  are  com- 
mon enough ;  but  in  the  blood  of  the  adult  are  numerous  cor- 
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puscles  differing  very  much  from  the  ordinary  red  corpuscles 
in  size,  colour,  and  refractive  power.  They  are  much  smaller 
than  the  latter ;  they  exhibit  a  granular  appearance,  and  are 
colourless.  They  might  be  described  as  small  white  corpus- 
cles, but  many  are  much  smoother  than  the  colourless  cor- 
puscles. It  is  not  easy  to  see  these  corpuscles  unless  the 
blood  is  examined  by  powers  magnifying  upwards  of  lOOO 
diameters.  Such  corpuscles  are  exceedingly  faint,  and  can 
only  be  distinguished  if  great  care  be  employed.  I  believe 
that  corpuscles  exist  which  are  so  very  transparent  as  not  to  be 
visible.  The  small,  faintly  granular  corpuscles  are  coloured  by 
the  ctenine  solution,  but  the  ordinary  red  blood-corpuscles, 
like  the  external  coloured  portion  of  tne  frog^s  blood-corpus« 
cle,  is  not  coloured. 

These  blood-corpuscles  are  probably  young  ones,  the  germi- 
nal matter  of  which  has  only  just  commenced  to  undei^ 
conversion  into  the  red  formed  material.  In  some  cases  I 
have  seen  a  delicately  granular,  colourless  material  protruding 
from  a  small  coloured  corpuscle.  From  the  appearance,  there 
can  be  little  doubt  that  the  living  matter  had  separated  from 
the  coloured  formed  matter  (PL  VII,  fig.  10).  This  colour- 
less material  I  regard  as  the  germinal  matter  of  a  young  cor- 
puscle, and  think  it  probable  that  some  of  the  appearances 
which  have  been  delineated  by  Dr.  Roberts  result  from  the 
action  of  the  solutions  employed  upon  a  small  quantity  of 
this  granular  germinal  matter. 

The  red  corpuscles  vary  in  size  much  more  than  is  usually 
supposed,  and  they  differ  very  much  in  transparency  and 
rejfractive  power,  some  being  only  just  visible,  in  consequence 
of  the  extreme  transparency  of  tne  material  of  which  they 
are  composed.  Some  are  actually  invisible;  but  when  sur- 
rounded by  red  corpuscles,  their  presence  is  proved  by  the 
grouping  of  the  red  corpuscles  around  what  appears  as  a  cir- 
cular clear  space  (PL  VI,  fig.  8).  After  such  corpuscles  have 
remained  still  for  some  time,  slight  fissures  may  be  seen  con- 
verging in  straight  lines  towards  the  corpuscle,  I  believe 
these  to  be  channels  made  by  the  flowing  of  nutrient  pabulum 
towards  the  corpuscle.  This  fact  proves  that  the  young  and 
colourless,  or  nearly  colourless,  corpuscles  absorb  nutrient 
material  after  removal  from  the  body,  which  is  not  taken  up 
by  the  red  corpuscles,  between  which  it  flows;  so  that  I  am 
led  to  the  conclusion  that  the  red  corpuscle  exists  first 
as  a  very  small  spherical  mass  of  transparent,  colourless, 
germinal  matter,  which  continues  to  grow  for  a  time,  and 
gradually  undergoes  conversion  into  the  red  colouring  matter, 
ivhich  corresponds  to  the  formed  material  of  cells  generally. 
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This  formed  material  at  length  undergoes  disintegration^  and 
is  resolved  into  other  chemical  substances.  So  long  as  it 
circulates  in  the  current,  it  retains  its  semifluid  character;  but 
if  it  becomes  stationary  and  slightly  concentrated,  it  tends  to 
assume  the  crystalline  form,  and  in  some  cases  this  change 
occurs  within  a  very  short  time  after  the  blood  has  ceased  to 
move. 

If  these  conclusions  be  justified  by  the  facts,  the  red 
material  is  not  living,  but  results  from  changes  occurring  in 
colourless  living  matter,  just  as  cuticle,  or  tendon,  or  cartilage 
or  the  formed  material  of  the  liver-cell,  results  from  changes 
occurring  in  the  germinal  matter  of  each  of  these  cells. 
The  colourless  corpuscles,  and  those  small  corpuscles  which 
are  gradually  undei^oing  conversion  into  red  blood-corpuscles, 
are  living,  but  the  old  red  blood-corpuscles  consist  of  inani- 
mate matter.  They  are  no  more  living  than  cuticle  or  the 
hard,  homy  substance  of  nail  or  hair  is  living.  The  red 
colouring  matter  is  composed  of  formed  material,  which  cannot 
produce  matter  like  itself,  and  which  does  not  possess  vital 
powers.  In  another  communication  I  propose  to  discuss  the 
nature  of  the  vertebrate  colourless  corpuscle,  which  consists 
almost  entirely  of  matter  in  an  active,  living  state.  Matter  of 
this  kind  is  present  in  every  living,  growing  tissue,  in  every 
single  living  cell,  and,  indeed,  in  everything  that  has  life. 
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On  an  Impboved  MountIno  Table. 
By  Mr.  D.  E.  Goddabd. 

(Head  Jan.  13th,  1864.) 

This  table  is  intended  to  assist  amateurs  in  drying  and 
hardening  preparatio  ns  mounted  in  Canada  balsam^  so  that 
no  time  is  lost  before  the  specimens  are  ready  for  the  cabinet 

This  operation  has  presented  no  small  difficulty  to  many. 
Baking  the  slides  in  the  oven  and  heating  them  on  tables  of 
flat  metal  have  not  been  attended  with  complete  and  imme- 
diate success. 

My  esteemed  friend,  Mr.  W.  L.  Freestone,  kindly  showed 
me  how  this  fruitful  source  of  perplexity  and  delay  could  be 


overcome.  He  uses  a  piece  of  sheet  zinc,  from  8  to  10 
inches  long  and  3  wide ;  the  ends  are  bent  at  right  angles, 
so  as  to  stand  on  the  shade-holder  of  an  ordinary  parafin 
lamp.     The  top  of  the  table  is  sunk  or  grooved  in  the  centre, 
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so  that  the  glass  slide  is  supported  by  two  ridges  of  thin 
metal. 

The  construction  of  the  tables  before  us  is  the  same.  The 
smaller  is  intended  to  be  used  with  an  ordinary  lamp^  and 
made  of  thin  brass  (fig.  1).  The  largest  is  to  be  heated 
by  a  spirit  lamp^  and  consequently  much  more  substantial. 

It  consists  of  a  plate  of  brass  12  inches  by  3  and  l^th  of 
an  inch  thick ;  upon  this  two  pieces  of  metal  of  the  same 
thickness^  and  12  inches  by  1,  are  rivetted,  leaving  a  clear 
space  1  inch  wide  in  the  centre  of  the  plate ;  the  whole  being 
supported  on  tubular  legs  7  or  8  inches  high  (fig.  2.)  By 
means  of  the  flat  surface  in  the  centre  of  the  table,  a  great 
amount  of  heat  is  obtained  by  radiation ;  the  thickness  of 
the  side  pieces  allows  a  current  of  air  to  pass  between  the 
slide  and  the  hot  metalj  so  that  direct  heat  is  avoided,  and 
the  object  to  be  mounted  does  not  come  in  contact  with  the 
hot  surface.  The  use  of  metal  one  inch  wide  has  this  advant- 
age— two  inches  of  the  glass  are  strongly  heated,  and  though 
that  material  is  a  bad  conductor,  8u£Scient  is  conveyed  to  the 
centre  of  the  slide  for  the  purpose  required. 

By  changing  the  position  of  the  lamp,  or  by  r^ulating 
the  flame,  the  operator  can  obtain  exactly  the  degree  of  heat 
he  requires. 

By  the  assistance  of  this  apparatus  I  have  prepared  the 
accompanying  slides,  the  whole  process  of  mounting,  harden- 
ing, cleaning,  and  finishing  being  completed  in  one  evening ; 
the  most  delicate  algae,  such  as  Delleseria  alata,  Plocani- 
cum  coccineum,  Pliloia  plumosa,  Ceramium  rubeum,  and  even 
the  Cladopkora,  retaining  their  colour,  though  mounted  in 
Canada  balsaam. 
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On  the  Gebminal  Matter  of  the  Blood^  unth  Bemabks  upon 
the  Formation  0/ Fibrin.  By  Lionel  S.  Beale,  M.B., 
F.R.S.,  Fellow  of  the  Royal  College  of  Physicians ;  Pro- 
feasor  of  Physiology  and  of  General  and  Morbid  Anatomy 
in  King's  College,  London;  Physician  to  the  Hos- 
pital; &c.  &c. 

(Read  Dec.  9th,  1868.) 
PLATE  IX. 

'^  Living '^  or  germinal  matter  is  always  soft  or  semifluid, 
and  when  placed  in  a  medium  in  which  it  is  free  to  move,  or 
alter  its  shape,  a  mass  will  always  assume  the  spherical  form. 
If  surrounded  by  viscid  matter,  as  in  mucus,  the  form  of  each 
mass  of  germinal  matter  may  be  temporarily  changed  by 
pressing  or  stretching  the  mucus  in  difierent  directions;  and 
if  in  the  process  of  growth  the  viscid  medium  is  continually 
stretched  or  extended  in  one  particular  direction,  the  masses 
of  germinal  matter  will  exhibit  an  oval  shape  as  long  as  the 
extending  force  is  exerted. 

In  my  last  paper  I  showed  that  the  peculiar  oval  form  of 
the  germinal  matter  of  the  frog^s  red  blood-corpuscle  was 
not  due  to  structural  or  morphological  cTianges,  for  when 
such  corpuscles  were  placed  in  a  medium  of  about  their  own 
density,  it  was  observed  that  both  the  germinal  matter  and 
the  surrounding  formed  material  soon  became  spherical,  un- 
less the  latter  was  too  firm  or  condensed  for  change  in  form 
to  occur;  but  even  in  this  case  it  has  been  observed  that  the 
mass  of  germinal  matter  often  becomes  more  spherical  than 
it  was  when  the  corpuscle  was  first  removed  frx)m  the  body. 
And  not  unfrequently  the  living  matter  undergoes  division 
into  several  portions,  each  of  which  assumes  the  spherical 
form.  The  material  in  the  inner  part  of  the  corpuscle  being 
probably  semi-fluid,  permits  this  change  even  in  old  blood- 
corpuscles,  the  red  material  of  which  is  so  firm  that  it  retains 
the  oval  form. 

White  blood-corpuscles,  chyle-corpuscles,  lymph-corpus- 
cles, and  the  bodies  corresponding  to  these  in  difierent 
animals,  the  so-called  finely  granular  cells  found  in  the 
spleen,  thyroid,  and  other  localities,  the  so-called  ''  granular 
cells,^^  "  free  nuclei,^^  ''  nuclear  particles,'^  &c.,  found  in  fluid, 
or  nearly  fluid,  media  in  a  vast  number  of  morbid  products,  are 
all  spherical.  The  bodies  resulting  from  the  division  of  an 
embryonic  granular  mass  are,  in  all  cases,  at  first  spherical. 
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When  germinal  matter  is  set  free  from  cells  of  any  form  into 
a  fluid  medium^  it  becomes  spherical.  If  a  mass  of  germinal 
matter  be  divided  into  any  number  of  particles^  each  one 
assumes  the  spherical  form,  and  the  most  minute  mass  of 
living  or  germinal  matter  which  can  be  seen  by  the  highest 
power  we  can  yet  obtain^  is  spherical. 

It  may  therefore  be  laid  down,  that  a  mass  of  germinal 
matter  always  takes  the  spherical  form,  unless'this  is  prevented 
by  the  action  of  forces  external  to  it.  It  may  of  itself  assume, 
or  it  may  be  made  to  assume  temporarily  various  shapes,  but 
it  will  always  of  itseff  Tetnm  to  a  spherical  form. 

White  blood-corpuscles,  and  those  numerous  small,  colour- 
less corpuscles  which  I  have  referred  to  in  a  former  paper, 
consist  principally  of  living  or  germinal  matter,  and  there- 
fore always  exhibit  the  spherical  form.  See  PL  IX.  fig.  1,  b, 
and  the  small  spherical  bodies  in  different  parts  of  the  drawing. 


Of  very  minute  particles  of  germinal  matter  in  the  blood. 

In  the  blood  of  man  and  the  higher  animals  a  great  num- 
ber of  minute  particles,  of  the  same  general  appearance  and 
refractive  power  as  the  matter  of  which  the  white  blood-cor- 
puscles are  composed,  may  be  demonstrated.  Some  of  these 
particles,  probably,  under  certain  conditions,  grow  into  ordi- 
nary  white  blood-corpuscles ;  while  others,  after  increasing  to 
a  certain  size,  become  red  blood -corpuscles. 

The  white  corpuscles  vary  in  size  to  a  much  greater  extent 
than  is  stated  in  books ;  it  is  easy  to  find  corpuscles  as  much 
as  the  TFT ootl^  of  an  inch  in  diameter,  and  others  less  than 
the  rroVoth  of  an  inch. 

It  has  been  shown  that  red  corpuscles  vary  much  in 
size;  and  as  the  smallest  are  only  just  visible  from  their 
extreme  transparency,  it  seems  not  unreasonable  to  infer 
that  some  corpuscles  may  exist,  which  are  so  minute  and  so 
transparent  as  to  be  invisible  to  us. 


Of  the  multiplication  of  the  masses  of  germinal  matter. 

Now,  I  have  elsewhere  discussed  the  mode  in  which  ger- 
minal matter  absorbs  inanimate  nutrient  matter,  converts  it, 
or  some  of  its  constituents,  into  matter  like  itself,  and  gives 
origin  to  a  number  of  smaller  masses.  From  these  living 
masses  of  germinal  matter,  as  in  other  cases,  protrusions  or 
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outgrowths  occur.  At  different  parts  of  the  circumference  a 
portion  of  the  mass  moves  awav  from  the  rest.  At  first  it 
remains  connected  by  a  pedicle,  and  may  be  drawn  back 
again;  but  oftentimes  separation  proceeds,  the  pedicle 
becomes  drawn  out  finer  and  finer;  at  last,  this  thin  thread 
which  connects  the  two  portions  gives  way  at  some  point, 
and  two  masses  result.  Thus,  from  one,  two  separate  bodies, 
which  becomes  spherical,  are  formed.  These  do  not  fase 
together  again,  but,  if  nutrient  material  is  present,  each  grows, 
and  the  process  above  described  is  repeated.  One  mass  may 
divide  into  two  only,  or  it  may  give  origin  to  a  great  number 
of  separate  masses  at  different  parts  of  its  circumference. 


Of  the  "  living,^'  moving,  basis  substance. 

The  moving  power  above  referred  to  evidently  resides  in  the 
so-called  *^ basis  substance^'  of  the  corpuscle,  and  the  move- 
ments originating  in  this  transparent  semifluid^matter  are  com- 
municated to  any  insoluble  particles  which  may  be  embedded 
in  it  (figs.  3,  4).  But  this  "  basis  substance ''  is  not  a  simple 
fluid,  it  consists  of  very  minute,  colourless  particles,  free  to 
move  upon  each  other ;  and  I  believe  that  motor  power  resides 
in  these  particles,  and  that  this  inherent  power  of  movement 
is  one  of  the  peculiar  and  constant  attributes  of  living  matter. 
In  the  cells  of  Valisneria  the  current  which  passes  round  the 
circumference  of  the  cell  appears  to  consist  of  colourless 
fluid,  but  if  examined  by  the  ^^th  the  apparently  clear  fluid 
is  seen  to  be  made  up  of  a  vast  multitude  of  minute,  colour- 
less particles.  In  other  vegetable  cells,  especially  in  Trades- 
cantia,  the  same  phenomena  may  be  observed.  The  trans- 
parent matter  of  the  mucus-corpuscle  and  young  epithelial 
cells,  which  looks  like  clear  fluid,  really  possesses  a  similar 
constitution,  and  consists  of  very  minute,  transparent,  sphe- 
rical particles  of  living  matter,  which  possess  inherent  power 
of  movement. 

I  ought  to  state  that,  in  all  these  movements,  the  so- 
called  nucleus  plays  no  active  part.  The  protrusions  affect 
the  germinal  matter  outside  the  nucleus,  and  in  the  detached 
masses  of  germinal  matter  new  nuclei  may  arise.  The  so- 
called  nuclei  are  new  centres,  appearing,  arising,  or  origi- 
nating in  pre-existing  living  matter.  Certain  conditions 
might  destroy  the  vitcJity  of  the  outer  part  of  the  germinal 
matter,  while  the  new  centres  or  nuclei  remained  intact.  At 
any  future  time^  this  portion  of  the  germinal  matter  yet  re- 
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mainiiig  alive^  being  placed  uader  favorable  conditions^ 
would  grow^  and  soon  a  mass  of  germinal  matter  like  the 
original  one  would  result,  and  in  this,  new  "  nuclei "  would 
appear. 


Absolution  of  inanimate  formed  material  by  living  germinal 

matter. 

The  germinal  matter  of  the  frog's  blood-corpuscle  may 
grow  if  the  corpuscle  be  still  j  and  as  the  outer  formed  mate- 
rial becomes  softened,  this  may  be  taken  up,  just  as  the 
formed  material  of  a  cell  of  epithelium,  or  that  of  cartilage 
or  bone,  may  be  removed,  and  (at  least  in  great  part)  be  con- 
verted into  Uving  matter,  by  the  germinal  matter  in  these  tis- 
sues, in  the  process  called  ^'  inflammation,'*  The|living  matter 
in  all  these  cases  being  much  more  freely  supplied  with 
nutrient  matter  than  in  the  normal  state,  grows  faster,  and 
at  the  expense  of  the  very  material  it  has  already  formed. 
The  white  blood-corpuscles  of  the  frog  grow  and  increase 
under  the  same  circumstances.  The  white  blood-corpuscles 
of  man  exhibit  similar  phenomena.  That  they  absorb  nu- 
trient matter  when  stationary  seems  to  be  proved  by  the 
channels  which  converge  towards  each  mass  of  living  matter, 
as  may  be  seen  in  a  very  thin  coagulum  covered  with  thin 
glass,  two  or  three  hours  after  coagulation. 

Increase  of  white  corpuscles  in  vessels  in  inflammation  and 

in  clots. 

The  absorption  of  nutrient  material  by  the  corpuscles, 
their  growth,  and  subdivision,  are,  of  course,  favoured  by  the 
slower  movement  of  the  fluid  in  which  they  are  immersed. 
As  would  be  supposed,  the  multiplication  of  these  bodies 
takes  place  to  the  greatest  extent  where  the  circulation  is 
slowest.  In  the  spleen  the  conditions  are  specially  favorable 
for  the  growth  and  multiplication  of  white  blood- corpuscles. 
The  process  also  occurs,  but  to  a  less  extent,  in  the  large 
capillaries  of  the  liver.  If  in  any  capillaries  of  the  body  the 
circulation  is  retarded  from  any  cause,  an  increase  in  the 
white  blood-corpuscles  invariably  takes  place.  In  congestion 
and  inflammation  of  the  vessels  of  the  frog's  foot,  the  number 
of  white  blood-corpuscles  soon  becomes  so  great  as  to  impede 
and  ultimately  to  stop  the  circulation  through  the  vessel. 
Although  the  great  majority  are  merely  corpuscles  that  have 
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been  retarded  in  their  passage^  there  can  be  little  doubt  that 
the  corpuscles  actually  multiply  in  number  in  the  clot  that 
is  formed.  In  clots,  the  number  of  these  corpuscles  is  very 
great,  and  in  some  cases  the  great  bulk  of  the  clot  seems  to 
consist  of  them.  In  carmine  preparations  this  point  is 
demonstrated  most  conclusively.     (See  fig.  6.) 


Of  the  origin  of  the  white  blood-corpuscles. 

In  the  next  place,  I  would  venture  to  offer  further  remarks 
upon  the  origin  of  the  white  blood-corpuscles,  for  these  are 
not  alone  produced  by  division  of  corpuscles  already  existing, 
and  from  chyle-  or  lymph-copuscles. 

Origin^  from  germinal  matter  of  stellate  cells  and  vessels. 
— In  the  development  of  blood-vessels  the  general  opinion  is, 
that  cells  become  stellate,  and  that  the  processes  formed  by 
contiguous  cells  meet  together,  and  thus,  it  is  conceived,  the 
cavities  of  the  adjacent  cells  become  connected  together  by 
tubes.  I  have  contested  this  inference,  and  have  endeavoured 
to  show  that,  so  far  from  any  coalescence  between  ceUs  oc- 
curring, the  commimicating  tubes,  in  all  cases,  result  from 
the  separation  or  moving  away  from  each  other  of  "  cells  '* 
which  were  originally  continuous.  Supposing  a  mass  of  ger- 
minal matter,  with  a  slightly  hardened  layer  of  formed  mate- 
rial or  cell-wall  on  the  surface,  to  exhibit  a  tendency  to 
division ; — as  the  two  portions  separate  farther  and  farther 
from  each  other,  while  at  the  same  time  they  still  continue 
to  grow,  a  narrow  communicating  tube  is  formed.  The  walls 
of  this  tube  clearly  correspond  to  the  so-called  ''  cell-wall,'' 
while  its  cavity  contains  germinal  matter,  just  as  I  have 
shown  that  the  prolongations  of  yoimg  connective-tissue-cor- 
puscles contain  germinal  matter,  wluch  extends  from  the 
central  mass  (nucleus).  Now,  in  the  formation  of  capillary 
vessels,  a  portion  of  this  germinal  matter,  which  is  derived 
from  the  germinal  matter  of  the  original  cell,  in  all  proba- 
bility gives  rise  to  white  blood-corpuscles. 


(( 


Development  of  capillaries  and  white  blood-corpuscles  in  the 
periosteum ''  of  a  tooth, — In  the  periosteum  of  the  fang  of 
the  tooth,  in  an  inflamed  state,  the  changes  occurring  during 
the  development  of  capillaries  may  be  studied  in  the  adult ; 
the  firmness  of  the  tissue  renders  it  possible  to  cut  -exceed- 
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ingly  thin  sections,  which  may  be  examined  with  the  highest 
powers,  and  investigated  with  precision. 

In  fig.  5,  at  b,  c,  cells,  which  would  be  called  by  some 
''  enlarged  connective-tissue-corpuscles,''  are  represented. 
The  germinal  matter  has  already  divided  into  several  spheri- 
cal masses  (small  white  blood-corpuscles).  The  ceU  is  con- 
nected with  neighbouring  cells  by  channels  as  yet  too  narrow 
to  permit  the  corpuscles  to  pass.  The  large  figure  represents 
a  portion  of  a  tube  in  a  more  advanced  condition ;  this  was 
seen  to  be  actually  continuous  with  a  true  vessel  at  a,  so 
that  no  doubt  could  exist  as  to  its  real  nature.  This  tube 
was  also  packed  with  similar  masses  of  living  or  germinal 
matter  which  might  fairly  be  termed  white  blood-corpuscles, 
and  in  some  places  a  few  red  corpuscles  could  be  seen  which 
had  doubtless  passed  in  from  the  general  circulation. 

Origin  from  the  ^' nuclei'^  of  fully  formed  capillaries. — As 
the  formation  of  the  young  capillary  vessels  proceeds,  the 
free  particles  of  matter  continue  to  multiply  in  number, 
and  it  is  probable  that  the  serous  fluid  in  which  the  corpuscles 
are  suspended,  is  formed  by  them.  In  that  part  of  the  tube 
which  corresponds  to  the  body  of  the  original  cell  germinal 
matter  still  remains.  This  may  take  part  in  the  formation 
of  new  vessels.  It  is  usually  called  the  "  nucleus ''  of  the 
capillary,  and  is  said  to  represent  the  '^nucleus"  of  the 
original  cell.     In  it,  smaller  nuclei  often  appear. 

These  masses  of  germinal  matter  connected  with  the 
capillary  walls  vary  much  in  size  under  different  circum- 
stances. In  some  cases  the  masses  of  germinal  matter  seem 
to  be  embedded  in  the  substance  of  the  capillary  wall,  but 
oftentimes  they  project  quite  into  the  capillary  tube  in  such 
a  manner  as  to  interfere  with  the  free  'passage  of  its  contents 
(figs.  8  and  12).  The  blood-corpuscles,  one  after  the  other, 
impinge  upon  and  gradually  pass  by  this  imperfect  obstruction. 
I  think  it  probable  that  small  particles  of  this  so-called 
''  nucleus "  may  be  detached  from  time  to  time,  and  these, 
passing  into  the  current  of  the  circulation,  would  become 
small  corpuscles  of  the  nature  of  white  blood-corpuscles.  In 
fig  9,  one  of  these  nuclei,  from  which  protrusions  are  taking 
place,  is  represented. 

I  conclude,  therefore,  that  white  blood-corpuscles  may  be 
derived  not  only  from  the  germinal  matter  of  the  cell  which 
takes  part  at  an  early  period  of  development  in  the  formation 
of  capillaries,  and  that  which  is  concerned  in  the  formation  of 
capillaries  in  the  adult  tissues  and  in  morbid  growths,  but 
also  from  that  mass  of  germinal  matter  (nucleus)  which  exists 
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in  connection  with  the  capillary  walls  generally.  An  increase 
of  white  blood-corpuscles  will  take  place  in  all  conditions  in 
which  the  access  of  pabulum  to  these  masses  of  germinal  or 
living  matter  is  favoured. 


New  views  with  regard  to  exudations. 

As  already  stated,  I  have  been  led  to  the  conclusion  that 
very  small  particles  of  living  or  germinal  matter  detached 
from  a  white  corpuscle,  or  from  the  ^'  nucleus  '^  of  a  capil- 
lary or  small  vessel,  may  give  rise  to  the  formation  of  a 
new  one.  I  now  propose  to  pursue  this  part  of  the  inquiry 
somewhat  further,  for  it  involves  pathological  questions  of 
the  utmost  interest  and  importance  with  reference  to  the 
"  exudation  theory,'*  and  the  production  of  what  has  been 
called  "  heterolc^ous  new  formations.'*  Some  pathologists 
believe  that  a  clear  transparent  plasma  may  give  rise  to  the 
formation  of  living  cells;  and  it  has  been  confidently  and 
most  positively  urged  that  particles  may  be  precipitated  from 
such  a  formative  fluid,  become  aggregated  together,  and 
thus  it  is  asserted,  a  body  may  be  formed  which  afterwards 
becomes  living  (Bennett).  On  the  other  hand  it  has  been 
most  dogmatically  laid  down  that  every  cell  comes  from  a 
pre-existing  cell — '^Omnis  cellula  e  cellul&'*  (Virchow).  There 
are  living  bodies  which  do  not  fall  within  the  definition  given 
of  a ''  cell,'*  which  nevertheless  grow  and  multiply,  and  it  is 
undoubtedly  true  that  bodies  which  are  regarded  as  cells  do 
appear  in  fluids  which  appear  perfectly  clear  and  transparent. 

I  am  therefore  prevented  by  facts  and  observations  from 
adopting  the  views  entertained  by  those  who  accept  the  ^^exuda- 
tion theory,^  while  I  am  equally  unable  to  accept  the  "  cell 
theory/^  either  in  its  new  or  in  its  orignal  form.  Those  who 
advocate  the  first  have  assumed  that  a  fluid  which  appears  to 
be  clear  cannot  have  particles  of  matter  suspended  in  it  which 
are  so  small  or  so  transparent  as  to  have  escaped  observation ; 
while  those  who  support  "  cellular  pathology  "  have  ignored 
the  fact  that  in  some  cases  bodies  wnich  they  would  admit  to 
be  cells  do  appear  imder  circumstances  which  render  it  un- 
reasonable, if  not  impossible,  for  any  unprejudiced  observer 
to  attribute  their  origin  to  pre-existing  cells. 

For  example,  in  pneumonia  the  material  which  ii  poured 
into  the  air  cells  of  the  limg  is  seen  to  consist  almost  entirely 
of  very  small  granular  '^  corpuscles  *'  or  "  cells  '*  which  consist 
of  living  matter,  and  which  grow  and  multiply  very  rapidly. 
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Now^  the  evidence  in  favour  of  the  view  that  these  are 
entirely  derived  from  the  normal  cells  connected  with  the 
pulmonary  tissue^  is^  to  say  the  leasts  very  unsatisfactory, 
while  many  facts  seem  in  favour  of  the  conclusion  that  they 
are  developed  in  the  exuded  plasma. 

In  certain  conditions  of  the  kidney  a  quantity  of  clear  and 
perfectly  transparent  coagulable  material  is  poured  out  into 
the  uriniferous  tubes  and  coagulates  there ;  now  I  have  seen^ 
in  the  very  centre  of  this  coagulum,  small  granular  '^  cells ''  in 
process  of  increase.  From  what  "cell  proliferation"  could 
these  bodies  result?  (See  'Archives  of  Medicine/  voL  ii, 
page  286) ;  also  '  Urine>  Urinary  Deposits^  and  Calculi/  2nd 
cd.,  p.68.} 

Again,  m  many  cases  are  found  delicately  granular  cells 
and  corpuscles  external  to  the  vessels,  and  amongst  the  so- 
called  connective-tissue-corpuscles  and  their  prolongations. 
The  connective-tissue-corpuscles  are  not  enlarged,  nor  do  they 
exhibit  any  irregularities,  so  that  it  seems  to  me  unreasonable 
to  assume  that  the  granular  corpuscles  were  formed  in  the 
oonnective-tiBsue-corpuscles  and  then  set  free,  as  some  would 
assert. 

I  have  thus  been  led  to  entertain  views  diflferent  to  those 
already  advanced,  and  I  think  the  inferences  I  have  deduced 
will  serve  to  explain  satisfactorily  facts  which  are  opposed  to 
the  ceU  doctrine,  but  which  certainly  cannot  be  explained  by 
the  exudation  theory. 

When  the  capillary  vessels  are  distended  as  in  that  extreme 
congestion  which  soon  passes  into  inflammation,  a  fluid  which 
possesses  coagulable  propertiestransudes  through  the  stretched 
capillary  walls.  It  is  probable  that  in  such  cases  minute  and 
narrow  fissures  result,  which,  however,  are  too  narrow  to 
allow  an  ordinary  white  or  red  blood-corpuscle  to  escape, 
but  nevertheless  wide  enough  to  permit  many  of  the 
minute  particles  of  living  or  germinal  matter  (the  existence 
of  which  in  the  blood  has  been  already  referred  to),  to  *pass 
through.  The  small  protrusions  upon  the  surface  of  the 
white  blood-corpuscles  might  grow  through  the  capillary 
walls,  become  detached,  and  pass  into  the  tissue  external  to 
the  vessels.  Such  minute  particles  of  living  matter  external 
to  the  vessels  being  surrounded  with  nutrient  pabidum,  and 
stationary,  would  grow  and  multiply  rapidly,  while  a  similar 
change  would  of  course  go  on  in  the  now  stagnant  fluid  in 
the  interior  of  the  capillary.  The  result  would  be  exactly 
that  which  is  actually  observed,  viz.,  the  presence  of  a  vast 
number  of  cells  like  white  blood-corpuscles  in  the  interior  of 
the  capillary  vessel  and  immediately  around  its  external  sur- 
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face^  and  sometimes  these  extend  for  some  distance  in  the 
substance  of  the  surrounding  tissue ;  and  they  increase  in 
number. 

I  venture^  then^  to  conclude  that  many  of  the  clear  fluids 
which  have  been  considered  as  "  exudationa  "  from  the  bloody 
really  contain  a  multitude  of  extremely  minute  particles  of 
living  matter^  which  are  intimately  related  to  the  white  blood* 
corpuscles^  and  that  these  grow  and  become  one  source  of 
the  small  granular  cells  or  corpuscles  which  are  so  familiar  to 
all  who  have  studied  morbid  changes  in  the  tissues  as  they 
occur  in  man  and  the  higher  animals. 

Some  of  these  active  living  particles  may  be  so  small  as  to 
be  invisible  by  a  power  magnifying  5000  diameters.  I  have 
seen  such  particles  less  than  the  3-^  [,-^th  of  an  inch  in  dia- 
meter^ and  have  no  reason  whatever  for  assuming  that  these 
are  really  the  smallest  that  exist. 

Let  me,  however,  remark  here  that  such  minute  granular 
"  cells  ^'  or  corpuscles  are  not  alone  produced  in  the  manner 
described,  but  they  may  result,  of  course,  from  the  multipli^ 
cation  of  any  form  of  germinal  matter  as  well  as  that  of  winch 
white  blood-corpuscles  are  composed. 


The  living  or  germinal  matter  may  retain  its  vitality  so  that 
particles  may  be  formed  in  one  organism  and  be  carried 
to  another  where  they  may  grow. 

I  have  alreadjr  shown  that  it  is  not  the  so-called  ''cell^'  as 
a  whole  which  is  concerned  in  vital  phenomena,  but  only  the 
germinal  or  living  matter  of  the  cell.  This  alone  absorbs  and 
changes  nutrient  material.  This  alone  can  be  said  to  live. 
In  many  cases  the  most  minute  portion  of  this  living  or 
germinal  matter  may  retain  its  vitality  even  when  detached 
and  removed  from  the  body,  and  germinate  if  placed  imder 
favorable  conditions.  Living  germinal  matter,  even  in  man 
and  the  higher  animals,  may  retain  its  vitality  so  that  it  may 
be  transferred  from  one  body  to  another,  and  when  particles 
are  detached  from  a  low  form  of  germinal  matter  which  grows 
very  actively,  they  may  even  be  kept  for  some  time  away  fit)m 
the  body  and  yet  retain  their  vitality.  Perhaps  the  best 
example  of  this  is  met  with  in  the  propagation  of  purulent 
ophthalmia.  In  this  and  some  other  conditions  there  is  reason 
to  believe  that  a  very  minute  portion  of  the  living  matter  of 
a  pus-corpusde  may  be  transferred  from  one  organism  to 
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another^  and  give  rise  to  changes  resembling  those  which  have 
already  occurred  in  the  individual  first  affected. 

It  seems  to  me  very  probable  that  living  matter  allied  to  these 
so-called  colourless  corpuscles^  including  the  small  masses 
of  germinal  matter  before  described^  are  the  agents  which 
are  directly  concerned  in  the  introduction  and  distribution  of 
various  so-called  animal  poisons.  In  this  way  a  reasonable 
explanation  may  be  offered  of  the  marvellous  results  following 
the  communication  of  small-pox  as  well  as  of  the  protective 
influence  of  vaccination.  Germinal  matter  from  vaccine 
lymph  is  represented  in  fig.  10. 

Nor  are  there  an^  facts  which  are  incompatible  with  the 
view  that  in  such  diseases  there  is  an  actual  transference  of 
living  particles  from  the  diseased  organism  to  that  which  is 
to  be  affected  in  a  similar  way.  We  know  not  how  very  mi- 
nute such  active  living  particles  may  be ;  but  we  do  know 
that  living  vegetable  organisms  exist  which  are  only  just 
visible  by  a  power  of  5000  linear,  and  we  are  justified  in 
inferring  that  active  living  independent  particles  exist  which 
are  too  minute  to  be  seen.  Pus-corpuscles  and  ordinary 
lymph-corpuscles  are  too  large  to  be  carried  through  the  air, 
but  minute  particles  may  be  detached  from  any  of  these  bodies 
not  larger  than  the  germs  of  fungi  which  we  know  exist  in 
the  atmosphere,  and  are  thus  transferred  from  one  place  to 
another.  No  doubt  the  great  majority  of  such  minute  par- 
ticles of  living  matter,  in  a  peculiarly  active  state  of  vitality, 
would  die  long  before  they  reached  a  new  locality  favorable 
to  their  propagation,  but  a  few  might  escape  and,  meeting 
with  a  favorable  surface,  would  germinate. 

Warmth,  moist  air,  little  change  in  the  atmosphere,  are 
conditions  under  which  the  life  of  such  minute  particles  of 
living  matter  would  probably  be  preserved,  and  what  are  the 
conditions  favorable  to  the  propagation  and  spread  of  many 
of  those  contagious  diseases  which  have  long  been  attributed 
to  the  transference  of  matter  which  acts  like  "  ferments  ?'' 

It  seems  to  me  probable  that  many  such  contagious  diseases 
are  due  not  to  the  propagation  and  transference  of  vegetable 
organisms,  but  to  small  particles  of  living  animal  matter  which 
have  descended  from  the  germinal  matter  of  one  oi^nism  and 
have  been  transferred  to  another.  There  is  even  a  condition  of 
germinal  matter  derived  from  the  body  of  an  animal  in  which 
it  may  be  transported  without  destruction,  and  may  grow  upon 
the  organism  of  man.  If  these  notions  be  true,  it  must  be 
possible  that  some  of  these  particles  may  become  nearly  dry 
without  their  vitality  being  destroyed.  We  know  that  many 
of  the  lower  and  simpler  organisms  may  undergo  this  change 
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without  destruction,  and  it  is  reasonable  to  infer  that  a  low  ^ 
form  of  living  matter  irom  man  and  the  higher  animals  might 
also  be  nearly  dried  without  being  killed. 

More  minute  examination,  by  the  aid  of  higher  powers, 
render  such  inferences  at  least  plausible,  and*upon  the  whole 
these  considerations  sefve  but  to  support  the  general  conclu- 
sion I  have  already  arrived  at,  viz.,  that  in  every  case  '^  particles 
of  living  matter  are  derived  from  pre-existing  living  matter .^^ 

Certain  forms  of  living  matter  placed  under  particular  con- 
ditions may  exhibit  special  peculiarities  in  growth,  or  as  regards 
the  composition  and  properties  of  the  substances  resisting 
from  changes  occurring  in  them,  and  these  peculiarities  may 
be  retained  by  a  very  minute  particle,  which  being  removed 
from  the  seat  of  its  formation  and  transferred  to  a  new 
organism  in  which  no  such  phenomena  have  ever  occurred 
previously,  will  grow  and  exhibit  the  same  peculiarities  as  the 
mass  from  which  it  was  derived.  Living  particles  may  have 
acquired  new  endowments  depending  upon  the  new  conditions 
under  which  they  have  been  placed,  and  these  new  powers 
thus  acquired  are  in  many  cases  transmitted  to  particles  which 
have  descended  from  the  first. 


On  the  fm^mation  of  fibrin. 

When  discussing  the  anatomy  of  the  red  blood-corpuscle, 
I  endeavoured  to  show  that  the  coloured  matter  bore  to  the 
colourless  living  or  germinal  matter,  the  same  relation  as 
formed  material  in  other  cases  bears  to  germinal  matter.  It 
is  formed  from  it,  or  rather  it  results  from  changes  occurring 
in  it.  If  the  living  or  germinal  matter  die  under  certain 
conditions,  the  red  colouring  matter  is  one  of  the  substances 
resulting  from  its  death.  Now,  numerous  facts  render  it 
almost  certain  that  these  and  other  masses  of  germinal  matter 
give  rise  to  different  substances  according  to  the  conditions 
under  which  the  particles  cease  to  exhibit  vital  phenomena. 
So  that,  with  the  view  of  offering  some  explanation  of  phe- 
nomena familiar  to  us,  I  would  venture  to  suggest  that,  if 
the  particles  of  living  matter  of  small  colourless  corpuscles 
died  very  slowly  under  the  conditions  present  in*  the  healthy 
circulation,  red  hsemato-crystallin  would  result,  while  if  more 
rapid  death  occurred,  an  insoluble  substance  which  for  some 
time  after  its  formation  continued  to  become  firmer — in  fact, 
fibrin,  would  be  produced,  and  if  the  death  of  the  living  par- 
ticles of  which  each  mass  of  germinal  matter  is  made  up. 
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occurred  quite  suddenly^  and  as  it  were^  en  masse,  the  liying 
matter  would  become  resolved  into  soluble  substances  which 
possess  neither  the  properties  of  the  red  colouring  matter  of 
the  blood  nor  those  of  the  fibrin. 

I  think^  then^  that  the  production  of  the  material  we  know 
as  fibrin  is  due  to  that  gradual  death  of  minute  particles  of 
the  living  matter  of  the  white^  and  small  colourless^  corpuscles 
which  tf^es  place  under  ordinary  circumstances  when  blood 
escapes  from  the  vessels  of  the  living  body.  The  blood  does 
not  die  the  very  instant  it  leaves  the  vessels^  andj  as  is  well 
known^  it  may  be  caused  to  retain  its  vitality  much  longer 
imder  some  conditions  than  others.  It  is  even  probable  that 
these  particles  of  living  matter  may  absorb  nutrient  matter 
and  increase  for  some  time  after  the  blood  has  left  the  vessel^ 
so  that  it  is  possible  not  only  that  some  of  the  fibrin^  but  that 
the  living  matter  from  which  it  resulted^  may  have  been 
produced  aft^er  the  blood  was  removed  from  the  organism.  A 
white  blood-corpuscle  will  live  and  move  for  hours  after  the 
blood  has  been  drawn  from  the  body. 

On  the  other  hand^  in  certain  cases  in  which  it  is  said  that 
the  fibrin  does  ^'not  coagulate/^  it  may  be  that  aU  the  parti- 
cles of  living  matter  are  instantly  destroyed  and  soon  after- 
wards.break  down  into  substances  which  do  not  possess  the 
property  of  coagulation. 

Fibrin  having  been  produced,  may  at  once  pass  into  the 
solid  state,  or  it  may  be  diffused  through  the  blood  in  a  state 
of  extreme  tenuity.  This  state  may  be  maintained  for  a 
considerable  period  of  time  by  the  chemical  and  physical 
action  of  certain  substances  present.  The  density  of  the 
fluid  through  which  it  is  diffiised,  probably  exerts  a  very 
powerftil  influence  upon  its  farther  condensation.  A  slight 
alteration  of  circumstances  may  cause  fibrin  once  formed  to 
contract,  and  the  diffused  transparent  material  gradually  to 
become  coherent,  so  as  to  form  threads  or  masses  (fibrin) 
which  refiract  the  light  more  highly  than  serum  or  ^'  liquor 
sanguinis;''  or  a  web  of  fibres  makes  its  appearance  in  the 
fluid,  from  which  it  seems  to  be  precipitated.  These  fibres, 
so  delicate  at  first  as  to  be  quite  invisible,  gradually  become 
thicker  as  the  process  of  contraction  proceeds,  imtil  a  firm 
clot  results.  For  some  time  afterwards  the  contraction  goes 
on,  so  that  much  fluid  is  expressed  from  the  meshes  of  the 
dot,  and  the  fibrin  is  found  to  be  very  elastic. 

It  is  as  if  the  particles  of  matter  of  which  the  fibrin  is  com- 
posed had  been  prevented  from  exerting  their  ordinary 
attraction  by  the  conditions  which  existed,  but  a  slight 
change  having  allowed  the  ordinary  attraction  to  come  into 
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force,  the  process  would  continue  until  a  firm  ''clof  re- 
sulted. 

The  formation  of  fibrin,  therefore,  it  seems  to  me,  is  to  be 
regarded  as  the  result  of  a  vital  process.  I  consider  fibrin 
as  ^'formed  material,'^  and  hold  that  living  germinal  matter 
becomes  fibrin. 

Fibrin  is  produced  by  the  white  blood-corpuscles,  chyle, 
and  lymph-corpusdes,  by  corpuscles  of  the  same  essential 
nature  in  the  intercellular  fluid,  by  some  the  corpuscles  in  the 
so-called  exudations;  germinal  matter  generally,  in  dying 
under  certain  circumstances,  gives  rise  to  the  production  of 
an  clastic  fibrinous  material  which  is  closely  allied  to  the 
fibrin  of  the  blood.  Even  in  vegetable  cells  there  is  a  sub- 
stance closely  allied  to  fibrin,  and  "  spontaneous  coagulation'' 
is  a  phenomenon  that  usually  follows  the  death  of  living  or 
germinal  matter. 

Now,  I  have  already  shown  that  the  living  germinal  matter, 
so  long  as  it  possesses  the  power  of  moving  and  forming  out* 
growths  and  protrusions,  is  very  transparent  and  refracts 
very  slightly,  but  when  this  dies,  a  firm,  more  or  less  elastic 
material  results  which  resists  the  action  of  acetic  acid,  and 
rifracts  light  in  a  much  greater  degree,  results  These  charac- 
ters have,  it  seems  to  me,  led  observers  to  infer  too  hastily  that 
the  matter  which  extends  from  the  masses  of  living  or  ger- 
minal matter,  as  for  example  in  white  fibrous  tissue,  should 
be  called  elastic  tissue.  There  is  a  material  resulting  from 
the  death  of  particles  of  germinal  matter  under  certain 
circumstances,  which  refracts  the  light  highly,  which  resists 
the  action  of  acetic  acid,  potash,  and  soda, — but  it  by  no 
means  follows  that  this  in  all  cases  is  '^  elastic  tissue.'' 

Cause  of  the  granular  appearance  of  the  white  blood^corpuscle. 

In  the  white  blood-corpuscles  the  '^  granular  appearance ''  is 
caused  by  the  presence  of  a  number  of  spherical  or  oval 
particles  which  refract  in  a  greater  degree  than  the  trans- 
parent material  of  which  the  greater  part  of  the  corpuscle  is 
composed.  These  particles  are  more  numerous  in  old  white 
blood-corpuscles  than  in  others ;  and  in  the  youngest  they  do 
not  exist  at  all.  They  increase  in  number  afer  death.  I 
believe  that  the  matter  of  which  these  granules  are  composed 
is  already  dead,  is,  in  fact,  fibrin.     (See  PL  IX,  figs.  8  and  4.) 

If  the  fibrinous  mass  from  Guinea-pig's  blood,  which  coagu- 
lates very  rapidly,  be  examined  under  a  very  high  power,  it 
presents  a  similar  appearance,  there  being  no  distinct 
"  threads''  visible.     (See  fig.  7.) 
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The  formation  of  a  thread  of  fibrin. 

I  have  Bcen  a  thread  of  fibrin  in  process  of  formation. 
Sometimes  when  a  drop  of  blood  is  placed  upon  a  glass  slide 
and  covered  with  thin  glass^  it  will  happen  that  in  consequence 
of  the  unequal  pressure  of  the  glass,  rapid  currents  will  occur 
in  diflFerent  parts  of  the  thin  layer.  Red  corpuscles  will  be 
seen  rushing  alon^  in  streams  with  great  velocity,  and  here 
and  there  divergmg  in  consequence  of  some  impediment ; 
oftentimes  a  stream  is  split  into  two  in  consequence  of  being 
urged  against  a  small  body  which  adheres  most  forcibly  to  the 
glass.  Now,  the  bodies  which  thus  adhere  to  the  glass 
are  white  blood-corpuscles.  The  red  corpuscles  are  still 
carried  along  in  the  stream  of  fluid.  A  white  blood-corpuscle 
thus  adherent  is  often  in  part  forced  onwards,  and  thus  a  thin 
thread  is  formed,  as  shown  in  fig.  11.  This  thin  thread  I 
believe  to  be  fibrin.  When  blood  is  poured  into  a  glass  or 
other  vessel,  the  corpuscles  which  adhere  to  the  sides,  and 
which  take  active  part  in  the  formation  of  the  coagulum,  are 
the  white  ctyrpuscles.  The  red  are  entangled  in  the  coagulum 
formed  by  the  white  corpuscles,  but  they  are  passive,  and 
such  a  clot  or  coagulum  may,  as  is  well  known,  be  formed 
altogether  without  the  red  corpuscles. 


In  an  '^  inflamed  vessel  '*  the  bodiesVhich  cleave  to  the  sides 
are  the  white  corpuscles,  and  it  is  easy  to  conceive  how  in 
this  process  a  considerable  mass  of  fiorinous  matter  might 
be  formed,  as  upon  the  surface  of  a  valve  of  the  heart  in 
cases  where  there  was  any  little  roughening,  or  where  other 
changes  had  ensued  in  the  membrane  so  as  to  favour  the 
adhesion  of  white  blood-corpuscles.  In  all  these  deposits 
occurring  in  the  interior  of  the  vascular  system  the  white 
corpuscles  are  the  agents  most  directly  concerned.  It  is 
probable  that  upon  the  outer  part  of  each  white  corpuscle  is  a 
thin  layer  of  adhesive  viscid  matter,  which  may  be  con- 
sidered imperfectly  formed  fibrin.  This  adheres  to  any  in- 
equalities of  surface  with  which  the  corpuscle  comes  into 
contact.  Being  stationary,  it  contracts  and  gradually  be- 
comes firmer  and  more  condensed  and  at  last  assumes  the 
characters  of  ordinary  fibrin.  The  same  changes  continue 
to  go  on  upon  the  surface  of  the  corpuscle,  and  thus  the 
fibrin  accumulates.  More  corpuscles  become  entangled,  until 
a  mass  of  fibrin  results,  in  the  substance  of  which  masses  of 
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living  germinal  matter  still  remain.  These  masses  of  living 
germinal  matter  may  divide  and  subdivide ;  they  may  move 
amongst  the  fibrinous  mass  in  which  they  are  embedded; 
and  they  may  produce  "  fibrous  tissue/'  or  give  rise  to  granu- 
lar, rapidly-multiplying  corpuscles,  like  pus-corpuscles,  which 
grow  at  the  expense  of  the  fibrin  and  substances  in  the  sur- 
rounding fluid.  But  I  will  not  pursue  further  the  changes 
which  take  place  in  a  coagulum  after  its  formation  in  the 
living  body. 

According  to  my  view  the  fibrin  is  the  formed  material 
produced  which  results  when  the  living  or  germinal  matter  of 
the  white  corpuscles  dies  under  certain  circumstances.  In  the 
course  of  these  observations  it  will  be  remarked  that  I  have 
scarcely  referred  to  the  observations  of  others.  So  much  has 
been  written  upon  this  subject  that  to  have  given  even  a 
brief  account  of  the  views  of  modem  writers  would  have 
required  more  space  than  has  been  devoted  to  this  paper.  I 
have,  therefore,  only  attempted  to  give  my  own  views  upon 
this  most  difficult  subject^  and  as  they  difier  in  all  important 
particulars  from  the  conclusions  arrived  at  by  others,  I 
have  not  considered  it  necessary  to  refer  to  the  literature  of 
the  subject. 

Prof.  lAster^s  Researches. 

But  it  would  not  be  right  to  pass  without  notice  the  recent 
important  observations  of  Prof.  Lister  "  On  the  Coagulation  of 
the  Blood,''  "  The  Croonian  Lecture,''  June  11,  1868,  "  Pro- 
ceedings of  the  Royal  Society,  vol.  xii.  No.  56.  Although 
Prof.  Lister's  experiments  are  mainly  directed  to  disprove 
the  ammonia  theory  of  Dr.  Richardson,  a  new  theory  is 
advanced  which  involves  the  remarkable  hypothesis,  that 
'^  ordinary  solids"  and  vessels  in  a  state  of  inflammation 
(when  '^  temporarily  deprived  of  all  vital  power")  exert  an 
active  or  attractive  influence  upon  the  fibrin,  while  healthy 
vessels  and  "  living  tissues"  are  perfectly  ^'  passive."  It  is 
impossible  to  admire  too  much  the  very  careful  and  beautiful 
experimental  observations  of  Prof.  Lister,  and  it  is  certain 
they  add  much  to  our  knowledge  of  the  intricate  subject 
of  the  coagulation ;  but  I  confess  myself  unable  to  agree  with 
the  conclusions  he  has  deduced  from  them.  It  seems  to 
me  that  in  many  instances  an  explanation  different  to  that 
arrived  at  by  him  might  be  offered.  Nor  do  I  think  that 
he  has  fully  borne  in  mind  the  different  effects  of  a  rough 
and  smooth  surface  upon  the  process  of  coagulation.  The 
surface  of  the  smoothest  of  Prof.  Lister's  oi-dinary  solids 
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presents  inequalities  and  irregularities  which  do  not  exist  in 
the  living  vessels. 

I  cannot  accept^  as  an  explanation  of  a  process^  any 
"  subtle  mysterious  agency^^  of  inanimate  ordinary  solids ; 
nor  do  I  admit  that,  in  inflammation  tissues^  have  loet 
their  ^'  vital  properties/^  On  the  other  hand^  growth  and  those 
phenomena  which  may  be  fairly  termed  ^^  vital,'^  occur  with 
tncreaeed  activity  in  tissues  in  a  state  of  inflammation. 
Prof.  Lister  says  that  a  tissue  acts  so-and-so  when  deprived 
of  its  ''vital  properties/'  and  defines  these  '^ vital  pro- 
perties'' as  ''  properties  peculiar  to  the  tissues^  as  components 
of  the  healthy  living  body."  Prof.  Lister  has  not  distinguished 
between  physical  and  vital  properties.  The  explanation  offered 
involves  the  acceptance  of  forces^  actions^  and  properties  on 
the  part  of  tissues  which  they  have  not  been  proved  to  pos- 
sess^ and  I  think  we  ought  not  to  be  called  upon  to  admit 
these  mysterioui  agencies  unless  strong  reasons  are  advanced. 
Prof.  Lister's  experiments  do  not  show  that  foreign  solids 
have  an  attraction  for  fibrin.  He  assumes  that  inanimate 
matter,  like  glass  or  china,  &c.,  possesses  an  active  power 
of  attracting  matter  towards  it  and  causing  a  change  in  a 
state  of  matter  at  a  distance  from  it.  The  ''attractive 
agency"  is  not  proved.  Prof.  Lister,  it  seems  to  me,  has 
not  distinguished  the  mere  physical  alterations  which  may 
be  shown  to  occur  in  an  inflamed  tissue  as  compared  wim 
a  healthy  vessel,  and  vet  he  assumes  the  existence  of  changes 
in  vital  properties  of  the  tissue  j  nor  has  he  shown  that 
tissue  exhibits  vital  properties.  No  one  has,  I  think,  yet 
shown  that  any  living  tissue  acts  upon  the  vital  properties 
of  living  matter  at  a  distance  from  it.  Prof.  Lister,  however, 
assumes  not  only  that  ordinary  matter  exerts  an  ^^  active 
ir^uenc^'  in  promoting  coagulation,  but  that  this  influence 
may  be  exerted  through  othsr  bodies.  "  The  agency  of  the 
ordfinary  solid  leads  the  corpuscles  to  communicate  to  the 
liquor  sanguinis  before  they  subside,  a  material^  or  at  least  an 
influence  which  confers  upon  it  a  disposition  to  coagulate." 

It  should,  however,  be  clearly  stated  that  Prof.  Lister  and 
I  have  studied  the  question  from  very  different  points  of  view, 
and  although  I  cannot  accept  without  further  expLmation 
the  general  conclusions  he  has  arrived  at,  it  is  very  possible 
that  I  may  be  unduly  influenced  by  the  method  of  study  I 
have  followed. 

I  have  also  been  unable  to  accept  the  conclusions  arrived 
at  by  Prof.  Lister  upon  the  important  subject  of  inflamma- 
tion. His  views  are  peculiar,  and  I  am  surprised  that  his 
inferences  have  not  excited  the  attention  in  this  country  which 
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they  deserve.  He  supposes  that  by  the  action  of  '^  irritants'* 
the  tissues  are  reduced  to  a  state  in  which^  although  not  dead, 
they  are  temporarily  deprived  of  aU  vital  power.  He  thinks 
that  the  irritated  tissues  act  towards  the  blood-corpuscles  like 
ordinary  solids,  and  cause  them  to  acquire  adhesiveness  such 
as  they  exhibit  when  removed  firom  the  body,  and  that  to  this 
change  inflammatory  congestion  is  due."^ 

Surely  these  views,  which  were  published  in  1868,  should 
be  subjected  by  the  reviewers  to  the  most  careful  and  searching 
analysis ;  their  importance  and  interest  must  needs  be  great, 
as  first  principles  are  involved  in  them.  All  Prof.  Lister's 
papers  fully  deserve  much  more  careful  study  and  criticism 
than  they  have  yet  received. 

It  is  to  be  regretted  that  those  engaged  in  writing  reviews 
upon  the  work  of  observers  in  this  country  do  not  take  more 
pains  to  give  careful  analyses  than  is  generally  the  case ;  and 
I  think  that  British  scientific  observers  generally  may  fairly 
complain  of  the  treatment  they  receive  at  the  hands  of  re- 
viewers ;  for  while  not  unfrequently  foreign  observations  upon 
minute  points  of  special  interest  only  to  a  few,  are  subjected 
to  a  most  honest,  careful,  and  elaborate  analysis,  general 
conclusions  advanced  by  men  in  this  country,  and  perhaps 
supported  by  a  vast  amount  of  most  careful  experimental 
observation,  are  dismissed  with  a  few  complimentary  remarks, 
or  passed  unnoticed  by  journals  which  pretend  to  give  critical 
ana  analytical  notices  of  scientific  work  carried  on  in  this 
country  as  well  as  abroad.  There  is  more  good  and  sound 
physiological  work  done  here  than  most  readers  of  our  reviews 
would  be  inclined  to  suppose.f 

*  ObseryatioQS  in  opposition  to  the  doctrine  of  irritaliou  will  be  found  iu 
a  lecture  published  by  me  in  the  'Lancet/  Dec.  6ib,  1862. 

t  In  the  last  Half-yearly  Report  on  Physiology  in  the  •  Medico-Chirnrgical 
Review/  the  editor  has  "not  space"  for  short  analyses  of  the  following 
memoirs  of  British  authors : — 
"  On  the  Arrangement  of  the  Muscular  Pibres  of  the  Ventricular  Portion 

of  the  Heart."    By  J.  Pettigrew. 
"  On  the  Coagulation  of  the  Blood."    By  Joseph  Lister. 
"  Lectures  on  the  Blood."    By  George  Qulliyer. 
'*  On  the  Brain  of  a  Boshwoman,  and  on  the  Brains  of  Two  Idiots/'    By 

J.  Marshall. 
"On  the  Nenres  of  the  Liver,  Biliary  Ducts,  and  Gall  Bladder/*    By 

Robert  Lee. 
''  On  Animal  Dextrine  or  Amyloid  Substance :  its  History  and  Physio- 
logical Properties/'    By  K.  McDonnell. 
"  On  the  Amyloid  Substance  of  the  Liver,  and  its  Ultimate  Destination 

in  the  Animal  Economy."    By  R.  McDonnell,  M.D. 
"  On  the  Effect  of  Temperature  on  the  Excretion  of  Urea,  as  observed 

on  a  voyage  to  China  and  at  Hong  Kong."    By  E.  Becber,  M.D. 
Every  one  of  these  papers  contains  topics  of  the  utmost  interest  to  the 
medical  profession,  and  "  space  "  ought  to  be  found  for  analyses  in  a  jour- 
nal which  professes  to  give  *'  half-yearly  reports  "  on  Physiology. 
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Annual  Meeting,  February  IOth^  1864. 

Report  of  Council. 

According  to  annual  custom  the  Council  have  to  make 
the  following  report  on  the  progress  and  present  state  of 
the  Society. 

The  number  of  members  reported  at  the  last  Annual 
Meeting  was  337;  since  that  time  27  have  been  elected, 
making  the  number  364.  This  number  must  be  reduced  by 
11  resignations,  making  a  final  total  of  353,  thus  showing  an 
increase  of  16  on  the  number  reported  at  the  last  anniversary. 
The  Council  hare  to  congratulate  the  Society  on  the  fact 
that  not  a  single  death  has  been  reported  as  having  takea 
place  among  the  members  during  the  past  year. 

The  library  has  been  increased  by  many  volumes,  and  the 
collection  of  objects  has  been  considerably  augmented  by 
donations  of  various  slides  amounting  to  98,  one  collectiou 
of  objects  illustrating  the  fibre  of  cotton  and  the  effects  of 
dyeing  upon  it,  with  a  work  on  the  same  subject,  presented 
by  the  author,  Mr.  Crumb,  may  be  particularly  noticed  as 
being  of  great  value  and  interest.  The  collection  now  con- 
sists of  1235  objects. 

The  Society  has  also  the  pleasure  of  stating  that  the  pro- 
mise made  by  Mr.  T.  Boss,  of  presenting  the  Society  with  a 
first-rate  microscope,  has  been  most  amply  fulfilled,  and  also 
that  this  beautiful  instrument  is  now  re^lrrly  placed  on  the 
table,  on  the  nights  of  meeting,  for  the  inspection  and  use  of 
the  members. 

The  Journal  has  been  regularly  published,  and  has  been 
circulated  as  usual  among  the  members. 
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The  President  then  delivered  the  following  address : 
7%€  Prbsidbnt's  Address /or  the  year  1864. 
By  C.  Brooke,  Esq.,  M.A.,  F.R.S. 

Gentlemen, — It  is  my  pleasing  duty  to  record  on  the 
present  occasion  the  steady  progress  of  our  Society  in  its 
career  of  usefulness  during  the  past  year,  which  has,  however, 
been  more  conspicuous  for  progress  in  the  applications  of  the 
microscope,  than  in  the  development  of  the  instrument  itself. 

Contemporaneously  with  the  establishment  of  our  Society 
in  the  year  1840,  the  paucity  of  British  microscopical  investi- 
gations was  a  subject  of  remark  by  Schleiden,  and  was  by 
him  attributed  to  a  want  of  efficient  instruments.  This  de- 
sideratum has,  in  the  intervening  period,  been  most  amply 
supplied ;  nevertheless  it  must  be  a  subject  of  regret  to  aU 
who  are  interested  in  the  microscope  and  its  applications, 
that  the  novelty  and  importance  of  original  investigation 
has  been  hardly  commensurate  with  the  unrivalled  excdlence 
of  our  instrumental  means. 

It  appears  to  me  to  be  a  subject  of  congratulation  that  our 
proceedings  during  the  past  year  have  been  enriched  by 
several  communications  of  more  than  usual  importance.  In 
the  department  of  Minute  Anatomy  and  Physiology  three 
papers  have  been  read  by  Dr.  Beale : 

I.  "  On  the  Formation  of  the  so-ealled  Intercellular  Sub- 
stance of  Cartilage,  and  its  relation  to  the  so-called  Cells, 
with  observations  on  the  process  of  Ossification.'' 

II.  "  On  the  Nature  of  the  Red  Blood-corpuscle.'' 

III.  "On  the  Nature  and  Development  of  the  Wliite 
Corpuscle." 

The  views  developed  by  Dr.  Beale  in  these  papers  arc  of 
great  physiological  importance,  and  are  so  lucidly  stated  and 
logically  argued,  that  their  effect  would  be  merely  weakened 
by  any  attempt  of  mine  to  epitomize  what  is  already  (or  will 
shortly  be)  in  the  hands  of  every  member  of  this  Societv. 

Two  papers  have  been  communicated  by  Dr.  Ciaccio,  of 
Naples : 

I.  "On  the  Nerves  of  the  Cornea." 

II.  "  On  the  distribution  of  Nerves  to  the  Skin  of  the 
Frog ;  with  physiological  remarks  on  the  Ganglia  connected 
with  the  Cerebro-spinal  Nerve." 

These  papers  evince  much  careful  research,  and  elaborate 
investigation  pf  the  structures  to  which  they  re]ate, 
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The  contributions  to  the  vast  and  inriting  field  of  Natural 
History  have  unfortunately  been  restricted  to  one  of  the 
lowest  types  of  organization, — ^the  Diatomacese.  In  this  de- 
partment we  are  indebted  to  the  habitual  industry  and  skill 
in  delineation  of  Dr.  Greville  for  four  papers : 

I.  "A  Monograph  of  the  Genus  AuKscus/* 

II — ^IV.  ''  Descriptions  of  new  and  rare  Diatoms/'  Series 
IX,  X,XL 

Mr.  H.  S.  Lauder  has  given  a  descriptive  paper  of  several 
forms  of  new  diatoms,  and  we  are  indebted  to  our  indefatigable 
Secretary,  Mr.  Roper,  for  a  paper  ''On  the  Genus Licmophora.'* 

In  the  interest  of  science  I  cannot  here  avoid  expressing  a 
regret  that  some  attention  has  not  been  devoted,  by  those 
who  have  the  opportunity  of  so  doing,  to  the  more  difficult, 
but  far  more  important,  investigation  of  the  development  and 
specific  differences  of  these  minute  but  interesting  organisms. 

On  the  subject  of  the  improvement  of  the  microscope  and 
its  accessories,  we  are  indebted  for  two  communications  from 
Mr.  R.  Beck : 

I.  "  A  Description  of  a  new  Stand  for  a  Single  Microscope, 
with  a  Binocular  Arrangement.*' 

n.  "  On  the  new  forms  of  Reversible  Compressors.'' 

In  the  contrivances  here  described  the  author  has  exercised 
his  accustomed  ingenuity  in  placing  at  our  disposal  useful 
and  convenient  appliances. 

I  am  happy  to  have  the  opportunity  of  stating  that  during 
the  past  year  we  have  not  sustained,  either  by  decease  or 
resignation,  the  loss  of  any  member,  whose  name  has  been 
made  familiar  to  us  by  any  important  services  in  promoting 
the  objects  of  the  Society. 

Our  present  numerical  strength  is  858,  compared  with  887 
at  the  period  of  the  last  anniversary,  showing  an  increase  of 
sixteen  members. 

Our  library  has  been  augmented  by  many  volumes.  The 
collection  of  mounted  objects  has  been  enriched  by  several 
liberal  donations,  amongst  which  may  be  mentioned  thirty- 
four  specimens  of  vegetable  fibre  presented  by  Mr.  Crum, 
and  thirty  of  diatoms  from  Prof.  Jones,  of  Calcutta.  It  has 
also  been  augmented  by  the  purchase  of  thirty-seven  slides. 
The  number  of  objects,  which,  in  1858,  amounted  to  only  850, 
had  at  the  last  anniversary  advanced  to  1100,  and  at  the 
present  time  is  1235.  But  the  improvement  in  our  instru- 
mental department  is  the  most  conspicuous,  in  reference  to 
which  it  is  my  duty  to  recall  to  your  recollection  the  munifi- 
cent donation  of  Mr.  Ross  of  a  complete  microscope  of  his 
pewest  and  best  construction,  -with  a  series  of  objectives 
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up  to  tbe  -rVth^  and  an  ample  variety  of  accessory  apparatus. 
Some  useful  objectives  of  the  most  modem  and  approved 
construction  have  also  been  ordered  for  the  Society  from 
Messrs.  Powell  and  Lealand^  and  Smithy  Beck  and  Bec^. 
Thus  it  appears  that  the  instrumental  means  at  the  present 
disposal  of  the  Society  are  the  best  that  can  be  obtained ;  and 
in  the  hope  that  the  members  of  the  Society  and  their  friends 
would  avail  themselves  of  these  ample  means  of  investigations- 
it  has  been  arranged  that  the  curator  should  be  present  at  seven 
on  each  evening  of  meetings  for  the  purpose  oi  producing  any 
instruments  or  objects  that  may  be  required ;  and  these  op- 
portunities,  I  trusty  may  not  be  lost  sight  of  by  the  members 
of  the  Society. 

The  only  remaining  act  of  the  Society  during  the  past  year 
that  appears  to  require  any  special  notice  is  the  institution 
of  the  Queckett  Medal,  established  in  memory  of  one  who, 
for  many  years,  laboured  more  assiduously  and  successfully  in 
microscopic  investigation  than  probably  any  one  of  his  con- 
temporaries, and  to  whom  this  Society  (especially  in  its 
early  progress)  is  more  largely  indebted  than  to  any  other 
individual.  It  has  been  proposed  to  give  a  gold  medal,  pe- 
riodically, to  the  most  successful  cultivator  of  microscopic 
science ;  but  as  the  world  requires  gold  to  be  weighed  against 
gold,  the  means  are  unfortunately  wanting  for  fully  carrying 
out  this  commendable  design,  and  contributions  to  the 
Queckett  Medal  Fund  will  be  thankfully  received.  Many  of 
those  who  have  profited  by  Prof.  Queckett's  admirable  micro- 
scopic demonstrations  at  the  College  of  Surgeons  would  pro- 
bably be  glad  to  pay  such  a  final  tribute  to  his  memory,  if 
their  attention  were  once  directed  to  the  subject. 

Having  thus  briefly  recapitulated  the  state  and  progress 
of  the  Society  during  the  past  year,  I  will  avail  myself  of  the 
present  opportunity  of  making  some  observations  that  I 
think  may  not  be  without  interest  to  the  members  of  this 
Society. 

Having  been  one  of  the  members  of  the  jury  of  Class  XIII, 
in  the  recent  International  Exhibition,  to  whom  the  duty 
of  reporting  on  the  microscopes  was  specially  deputed,  I 
examined  with  considerable  care  the  various  instruments 
and  apparatus  exhibited  both  in  the  British  and  foreign 
departments,  and  the  result  of  my  observation  was  certainly 
very  flattering  to  British  industry  and  intelligence,  as  devoted 
to  the  construction  of  the  microscope. 

It  would  ill  become  me  on  the  present  occasion  to  institute 
invidious  comparisons  at  home,  but  I  am  equally  bound  to  say 
that  no  foreign  microscope  that  was  exhibited  was  at  all  com- 
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parable^  either  in  the  convenience  of  its  mechanical^  or  the  per- 
fection of  its  optical  arrangements,  with  the  instruments  of  our 
best  makers.  Unquestionably  the  best  foreign  objectives  were 
those  exhibited  by  M.  Hartnack  (the  successor,  I  believe, 
of  Oberhaiiser),  in  the  French  department.  Some  of  these 
were  very  deep  powers ;  the  deepest  of  these  being  only  1  m.  m. 
focus,  and  therefore  about  equal  in  power  to  the  -^th  of 
Messrs.  Powell  and  Lealand ;  but  an  evening  was  devoted  to 
the  comparison  of  these  lenses  at  my  residence,  and  the. 
superiority  of  the  latter  (which  must  be  looked  upon  as  a 
triumph  of  artistic  skill)  was  freely  admitted. 

There  is  one  point  of  constraction,  frequently  met  with , 
in  the  foreign  objectives  of  high  power,  to  which  I  would 
especially  call  the  attention  of  our  professional  members, 
as,  from  what  I  have  seen,  I  do  not  think  that  it  has 
received  in  this  country  the  attention  it  deserves ;  it  is  their 
being  corrected  for  immersion  in  water,  that  is,  that  a  plate 
of  water  should  intervene  between  the  objective  and  the 
covering-glass  of  the  object.  From  the  increased  facility  of. 
transmission  of  the  oblique  rays  through  a  plate  of  water, 
the  quantity  of  light  under  any  given  condition  of  illumina- 
tion is  obviously  increased.  With  a  -f^th  oljective  of  moderate 
angular  aperture,  which  is  corrected  for  immersion  in  water, 
I  have,  I  think,  in  some  instances,  obtained  better  definition 
than  by  any  other  means. 

In  regard  to  the  angle  of  aperture  of  objectives,  it  may  be 
remarked  that,  for  physiological  purposes,  and,  indeed,  lor 
almost  all  practical  purposes  except  revealing  the  markings 
of  diatoms,  large  angle  of  aperture  is  not  necessary,  nor 
even  desirable,  being  incompatible  with  that  &r  more 
generally  useful  quaUty  of  a '  good  objective,  penetrating 
power,  which  is,  in  fact,  synonymous  with  depth  of  focus, 
that  is,  the  extreme  distance  of  two  planes,  the  points  of 
which  are,  at  the  same  time,  sufficiently  in  focus  for  the 
purpose  of  distinct  vision.  This  distance  will  obviously 
increase  as  the  angle  of  aperture  diminishes,  just  as  in  a 
landscape  camera  the  fore-  and  back-grounds  can  be  brought 
into  sensible  focus  simultaneously  only  by  the  employment 
of  a  diaphragm  with  a  small  aperture,  which  greatly  dimi- 
nishes the  angular  aperture  of  the  incident  pencils.  But, 
at  the  same  time,  it  must  be  borne  in  mind  that  illumina- 
tion, cteteris  paribus,  increases  or  diminishes  with  the  angle 
of  aperture,  and  the  most  efficient  objective  will  be  that  in 
which  the  best  compromise  is  efiected  between  these  two 
conflicting  requisites. 

I  may  here  mention  a  very  satisfactory  method  of  deter- 
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mining  the  available  angle  of  apertore  of  an  objeotive^  that 
was  shown  by  Prof.  Govi,  of  Turin,  to  the  jury  of  Claw 
XIII  of  the  recent  International  Exhibition.  This  con- 
sisted in  placing  the  body  of  the  mierosoope  perpendicular 
to  a  table  covered  with  any  dark,  non-reflecting  substance, 
such  as  green  cloth ;  and  having  converted  the  instrument 
into  a  telescope,  by  plaeing  above  the  eve-piece  a  suitable 
combination  of  two  lenses  (such  as  tne  examining-glass 
of  Mr.  Ross),  in  observing  the  greatest  distance  on  either 
side  at  which  a  clear  image  of  some  distinct  object,  as 
a  narrow  slip  of  white  cardboard  or  paper,  laid  on  the  table, 
can  be  perceived.  Half  the  interval  between  these  two 
points,  divided  by  the  vertical  distance  of  the  focal  point  of 
the  objective  firom  the  surface  of  the  table,  will,  by  r^erence 
to  a  table  of  natural  tangents,  give  half  the  required  angle 
of  aperture. 

MM.  Nachet  and  Son,  to  whom  we  are  indebted  for  the 
first  practicable  arrangement  of  a  binocular  instrument, 
exhibited  a  very  creditable  collection  of  microscopes.  The 
prismatic  arrangement  for  bisecting  the  visual  pencil  in 
their  binocular  is  a  great  improvement  on  their  former 
plan,  and  produces  perhaps  as  good  results  as  can  be  ex- 
pected from  any  plan  involving  the  symmetrical  bisection 
of  the  pencil;  but  all  such  contrivances  are  manifestly 
inferior  to  the  unsymmetrical  plan  of  Mr.  Wenham,  in 
which  one  half  of  the  pencil  suffers  no  disturbance,  and 
the  other  half  no  refraction,  as  it  enters  and  emerges  from 
the  prism  perpendicularly.  A  pencil  of  rays  can  hardly  be 
expected  to  pass  through  a  prism  without  encountering  some 
disturbance,  which  will  be  made  evident  by  impaired  defi- 
nition ;  but  it  is  well  known  that  two  equally  perfect  images 
are  not  essential  for  the  production  of  a  satisfactory  bino- 
cular effect ;  it  seems,  therefore,  to  be  a  necessary  inference 
that  a  better  result  will  be  obtained  by  Mr.  Wenham's 
arrangement  than  by  any  of  those  in  which  the  pencil  is 
symmetrically  bisected.  There  is  also  the  fiirther  advantage 
that,  by  simply  withdrawing  the  prism,  which  is  mounted  in 
a  small  sliding  frame,  the  microscope  is  at  once  restored  to 
its  original  uniocular  form. 

M.M.  Nachet  also  exhibited  some  ingenious  devices  by 
which  the  pencil  transmitted  by  the  objective  is  prismatically 
divided  into  three  or  four  parts,  and  directed  into  as  many 
divergent  tubes,  to  enable  a  like  number  of  persons  to  view 
an  object  simultaneously;  but  the  advantage  they  would 
derive  from  seeing  an  object  imperfectly  together,  in  prefer- 
ence to  seeing  it  well  in  succession,  is  not  very  apparent, 
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The  only  conceivable  practical  utility  of  sneh  an  instnunent 
18  to  enable  seyeral  persons  to  observe  simnltaneonsl^  rapid 
chemical^  physical^  or  vital  transformations. 

M .  Hofinann^  of  Paris^  exhibited  a  polari-microscope^  an 
ingeniously  designed  and  very  convenient  instrument  for  the 
examination  of  small  crystals  and  crystalline  plates^  under 
the  influence  of  polarisea  light.  The  object  to  be  examined 
is  placed  in  the  middle  of  the  instrument,  at  the  common 
focus  of  two  triple  combinations,  so  constructed  as  to  collect 
the  pencib  from  a  large  field  of  view.  A  polarizer  is  placed 
beneath  the  lower  triplet,  and  an  eye-piece  and  analyser 
above  the  upper  one.  The  visual  angle  is  so  large  that  the 
two  axes  of  biaxial  crystals  may  frequently  be  viewed  simultane- 
ously, even  when  separated  by  a  considerable  angular  interval. 
This  appears  to  be  the  most  complete  and  effisctive  apparatus 
that  has  been  constructed  for  this  class  of  observations. 

M.  Nobert,  of  Berlin,  exhibited  a  microscope  of  his  own 
design,  and  his  well-known  test  lines.  The  microscope  was 
not  conspicuous  for  the  convenience  of  its  arrangements ; 
it  is  tall  and  vertical,  and  has  a  micrometer  stage-movement, 
consisting  of  a  micrometer-screw  with  a  lai^  graduated 
head  attached  to  an  adjacent  ^e(f  pillar,  and  connected  with 
the  stage  by  a  Hook's  joint,  in  order  to  admit  an  adjustment 
of  the  stage  for  focusii^g.  The  vertical  position  of  a  micro- 
scope is  always  undesirable,  as  the  necessarily  flexed  position 
of  the  head  incommodes  the  circulation  of*  the  Uood, 
and  tends,  in  conjunction  with  the  active  exercise  of 
vision,  to  produce  congestion  in  the  eye;  moreover,  vision 
is  liable  to  be  rendered  indistinct  by  tne  gravitation  of  any 
humours,  floating  on  the  surface  of  the  eye,  to  the  then  lowest 
point,  the  centre  of  the  cornea. 

Having  been  for  some  time  past  occupied  in  endeavouring 
to  determine  the  best  method  of  obtainuig  very  high  magni- 
fying power,  I  am  induced  to  lay  before  you  the  results  at 
which  I  have  at  present  arrived,  in  the  hope  that  they  may 
not  be  altogether  devoid  of  interest,  and,  moreover,  that 
some  of  my  hearers,  who  have  had  much  more  experience 
than  myself  in  the  use  of  the  microscope,  may  be  induced  to 
co-operate  in  determining  this  important  practical  question. 

Three  different  modes  of  augmenting  magnifying  power 
have  been  under  consideration  : 

I.  By  increased  power  of  the  objective ; 
II.  By  increased  length  of  tube ; 

III.  By  increased  power  of  the  eye-piece.* 

*  To  these  mi^bt  be  added  a  foarth  method,  thai  of  doubling  the  objeo- 
tive,  and  ma^ifymg  by  the  second  the  image  obtained  from  the  first ;  this 
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I.  The  construetion  of  perfect  objective^  of  very  high 
magnifying  power  has  long  been  an  object  of  ambition 
amongst  the  most  eminent  opticians;  but  the  history  of  the 
progressive  development  of  the  achromatic  objective  is  so 
well  known  to  most  of  my  hearers,  that  it  would  be  super- 
fluous in  me  to  expatiate  upon  the  subject.  It  may,  however, 
be  remarked  that  the  employment  of  crystallised  substances, 
possessing  larger  indices  of  refraction  than  glass,  was  long 
since  proposed  by  Sir  D.  Brewster  and  Dr.  Goring,  and 
attempted  to  be  carried  out  bv  Mr.  Pritchard;  but,  unfortu- 
nately, the  crystals  capable  of  being  thus  employed  possess 
the  property  of  double  refraction,  and  the  disturbance  of  the 
rays  thus  produced  defies  correction.  The  diamond  is,  I 
believe,  the  only  highly  refracting  transparent  and  colourless 
natural  substance  that  exhibits  no  double  refraction,  but  the 
expense  of  constructing  diamond  lenses  would  be  enormous. 
If  quartz  could  be  rendered  not  only  amorphous,  but  homo- 
geneous, by  fusion  in  masses  of  sufficient  size  for  the  con- 
struction of  small  lenses,  it  would  doubtless  be  a  great 
acquisition  to  the  optician,  but  this,  it  is  feared,  is  unattain- 
able. Glass  of  high  refractive  power  has,  I  believe,  been 
advantageously  employed;  it  is  obvious  that,  where  the  index 
of  refraction  is  high,  less  curvature  ^rill  suffice  for  chromatic 
correction,  and,  consequently,  there  will  be  less  spherical 
aberration  to  contend  with. 

Objectives  of  -r^th  and  -yi^  of  an  inch  focus  have  been  most 
satisfactorily  constructed  for  many  years.  In  the  beginning 
of  1862  Messrs.  Powell  and  Lealand  accomplished  uie  con- 
struction of  a  Vyth  of  an  inch  objective,  of  extremely  good 
defining  power ;  and,  more  recently,  Mr.  Wenham  has,  I  am 
inform^,  succeeded  in  constructing  a  -^th  of  an  inch  objec- 
tive. It  must,  however,  be  borne  in  mind  that,  in  the  con- 
struction of  these  very  deep  objectives,  the  difficulty  of  main- 
taining the  correct  curvature  of  such  very  minute  lenses  is 
immensely  increased ;  and,  moreover,  that  each  surface,  be 
it  ever  so  carefullv  polished,  presents  but  a  rocky  shore  for  the 
ethereal  waves  of  light  to  break  upon,  and  each  individual 
ridge  or  furrow  (supposing  them  in  aHL  cases  to  be  the  smallest 
possible)  will  have  a  greater  disturbing  effect  on  the  entire 
pencil,  in  proportion  to  the  smallness  of  the  surface  of  the 
lens  through  which  it  is  transmitted.  It  hence  appears  to 
me  that  there  must  be  some  limit  to  the  magnifying  power 
of  an  objective,  beyond  which  defining  power  must  neces- 

plan,  however,  was  tried  many  years  ago,  by  tlte  late  Mr.  A.  Koss  and  ray- 
self,  but  the  results  were  by  no  means  promising,  and  I  have  not  thought  it 
worth  while  to  repeat  any  attempts  in  this  direction. 
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sarily  be  impaired^  suppoeing  the  workmanship  to  be  in  all 
cases  equally  perfect. 

With  a  given  objective,  I  believe  the  only  available  modes 
of  increasing  the  magnifying  power  to  be  by  increasing — 
II.  The  length  of  the  body ; 

III.  The  power  of  the  eye-piece. 

In  comparing  these  two  modes  of  augmenting  power,  my 
own  observations  are  fully  borne  out  by  the  concurrent  tes- 
timony of  several  independent  and  able  observers,  that  with 
the  same  object  and  objective,  under  the  same  conditions  of 
illumination,  any  required  amount  of  amplification  is  ob- 
tained, with  more  light,  and  with  far  better  definition,  by  elon- 
gating the  body  of  the  microscope,  than  by  employing  a  deep 
eye-piece. 

It  will  doubtless  be  conceded  as  an  axiom,  that  the  most 
perfect  view  of  any  given  object  will  be  obtained  by  that 
amount  of  amj^lificationjwhich  is  Just  sufficient  to  distinguish 
and  separate  its  smallest  visible  parts;  beyond  this  point 
further  amplification  is  only  ii^urious,  in  renaering  unavoida- 
ble instrumental  imperfections  more  conspicuous. 

In  using  the  y^-th  objective  and  equivalent  magnifying 
powers,  I  have  tried  every  mode  of  illumination  with  which 
I  am  acquainted — the  condensers  of  Gille*t,  Kingsley, 
Powell,  and  Ross ;  objectives  of  all  powers,  from  3  inches  to 
^Vth ;  and  eye-pieces  from  A  to  F,  and  of  various  kinds. 
Amongst  all  these  contrivances,  the  most  satisfactory  eflTects 
I  have  obtained  in  developing  the  most  minute  visible  points 
of  structure  in  animal  tissues,  were  produced  with  a  Keluer  C 
eye-piece,  the  focus  of  the  eye-glass  being  a  little  below  the 
object,  and  the  light  (direct  light  from  a  paraffin  lamp,  or 
argand  gas  burner)  toned  down  by  a  diaphragm  of  suitable 
aperture  placed  immediately  beneath  the  field-glass. 

With  a  magnifying  power  of  about  3000  diameters,*  one 

*  The  magnifying  power  in  this  instance,  according  to  Dr.  Beale's  mode 
of  estimation,  would  have  been  GOOO  diameters ;  but  this  method  of  esti- 
mating the  power  employed  is  likely  to  produce  some  misapprehension. 
Dr.  Beale  compares  the  apparent  magnitude  of  the  distance  between  two 
contiginous  fine  lines  f2000  or  5000  to  the  inch)  of  a  ruled  micrometer  with 
the  interval  between  the  points  of  a  pair  of  compasses  placed  6y  the  tide  of 
the  ttage^  irrespective  of  the  distance  of  the  stage  from  the  eye.  His 
alleged  reason  is  that  he  is  in  the  habit  of  making  his  drawings  at  about 
the  same  distance  from  the  eye  as  the  object  is,  and  therefore  that  his 
mode  of  estimating  will  correctly  represent  the  amplification  of  the  object 
in  hit  drawing  ;  and  this  is  doubtless  perfectly  correct.  But  in  speaking  of 
abtoluU  magnifying  power,  it  is  necessary  to  compare  the  apparent  magni- 
tude of  the  object  with  a  known  magnitude  placed  at  a  constant  distance 
from  the  eye,  and  for  this  purpose  a  distance  of  ten  inches  is  generally 
adopted. 
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of  the  most  interesting  sights  I  ever  witnessed  was  the  evolu- 
tions of  a  living  mucus-corpuscle^  obtained  from  the  saliva, 
The  rapidly  moving  particles  within  the  corpuscle  were  dis- 
tinctly seen;  after  a  little  while  the  outline  of  the  corpuscle 
was  subject  to  frequent  changes,  bulging  out  first  at  one 
point  and  then  at  another,  and  the  moving  particles  freely 
entering  and  returning  from  these  projections :  these  move- 
ments might  be  compared  with  the  convulsive  throes  of  par-i 
turition  of  the  higher  organisms.  After  a  time  a  large  pro- 
jection was  formed  at  one  side,  and  as  this  increased,  the 
outline  of  the  corpuscle  became  regular  and  quiescent. 
Presently  an  indentation  appeared  between  the  corpuscle  and 
its  offset,  and,  no  doubt,  had  time  permitted,  the  complete 
separation  of  the  young  corpuscle  from  its  parent  would  have 
been  observed. 

I  must,  in  conclusion,  remark  that  I  have  not  hitherto 
succeeded  in  developing  any  point  of  organic  structure  with 
Powell's  -sVth  that  is  not  equally  visible  with  a  -f^th  by 
Boss ;  further  observation  may,  however,  serve  to  elucidate 
points  of  evident  advantage  in  the  deeper  power.  It  must 
be  observed,  that  the  -g^-th  does  not  work  well  with  thicker 
covering-glass  than  *0035 ;  and  in  order  to  allow  for  some 
little  distance  of  the  object  below  the  covering-glass,  it  is 
better  to  use  '008.  The  i^th  employed  was  originally  cor- 
rected  for  covering-glass  of  ordinary  thickness,  say  'OOe  to 
•007,  and  could  not  be  adequately  corrected  by  separation  of 
the  anterior  combination  for  glass  only  *003  inch  thick.  In 
order  to  compare  the  objectives  on  the  same  objects,  it 
therefore  became  necessary  to  construct  a  new  anterior 
combination  for  the  iV^h,  specially  adapted  to  very  thin 
covering-glasses ;  and  it  now  works  as  correctly  with  these, 
as  it  does  with  the  original  combination,  under  the  conditions 
which  that  was  designed  to  frdfil. 
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Remarks  on  the  Maeine  Biatouacem  found  at  Hono  Kong^ 
with  Descriptions  of  new  Sfbcies.  By  Hbnry  Scott 
Lauder^  Assistant-Surgeon^  Royal  Navy;  with  Notes  by 
J.  Ralfs^  Esq. 

(Read  Feb.  10th,  1864.) 

The  Diatomacese  are  generally  very  abundant  in  Hong 
Kong  harbour ;  so  abundant^  indeed^  that  in  a  few  minutes^ 
by  means  of  a  small  muslin  towing-net^  a  jelly-like  mass^ 
about  the  size  of  a  walnut^  is  obtained^  consisting  of  about 
equal  parts  of  diatoms  and  Estomasbtarca^  &c.  It  is  worthy 
of  notice  that^  in  different  months^  different  forms  are  pre- 
valent^ giving  distinct  characters  to  the  gatherings.  For 
instance^  in  January^  very  few  diatoms  are  obtained. 
In  February  the  Coscinodiscese  are  most  plentiAil.  In 
March  and  April  numerous  species  of  Rhusosolenia  and 
Chsetoceros  make  their  appearance^  and  about  the  end  of 
April  nearly  every  diatom  (except  a  few  Coscinodisceae)  has 
disappeared^  being  replaced  by  an  increase  of  animal  life^ 
and  a  species  of  Oscillatoriae. 

As  species  of  Chsetoceros  are  the  most  frequent  in  the 
gatherings  and  at  the  same  time  very  curious^  I  shall  attempt 
their  description  in  this  paper. 

Genus  Chatoceros,  Ehr.^  frustules  smooth  or  minutely 
punctated^  united  with  the  adjacent  ones  by  the  interlacing 
of  awns  proceeding  from  the  frustule. 

Frustules  in  the  front  view,  quadrangular  generally,  with 
concave  valves,  leaving  a  fenestra  of  a  size  and  shape  vary- 
ing in  different  species  between  the  contiguous  frustules, 
with  awns  arising  from  the  angles,  or  from  the  lateral  sur- 
face of  the  valve.  The  awns  are  usually  many  times  longer 
than  the  breadth  of  the  frustule,  tubular,  circular,  quadran- 
gular, or  hexagonal ;  cellulose,  spinous,  or  with  bead-like 
dots.  I  have  seen  none  indubitably  smooth,  although  some 
are  so  delicate  that  no  markings  can  be  detected  on  them. 
Length  of  filament  varying  according  to  age,  from  two  or 
three  frustules  to  more  tlum  a  hundred.  In  perfect  fila- 
ments the  awns  of  the  terminal  valves,  that  is  to  say,  the  two 
valves  of  the  original  frustule  produced  from  the  Sporan- 
gium, are  usually  shorter  and  stouter  than  the  others,  and 
often  differ  from  them  in  shape. 

The  mode  of  growth  in  Chfietoceros  is  similar  to  that  of 
the  Biddulphise.  The  eudochrome  increases  in  quantity, 
then  shrinks  away  from  the  sides,  generally  forming  a  central 
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spherical  mass,  with  a  strongly  defined  outline.  The  de- 
fined outline  gradually  disappears ;  the  mass  of  endochrome 
becomes  paler  in  colour;  a  clear  space  is  formed  in  its 
centre;  the  connecting  hoop  of  the  frustule  at  the  same 
time  increasing  in  breadth,  until  it  equals  the  (original  length 
of  the  cell.  The  endochrome  divides  into  two  equal  por- 
tions; a  line  of  demarkation  is  formed  in  the  connecting 
hoop,  from  which  new  awns  begin  to  sprout,  and  thus  two 
firustules  are  enclosed  within  the  enlarged  connecting  zone ; 
each  composed  of  a  new  and  an  old  valve. 

At  certain  seasons,  or  at  certain  ages  of  the  fronds,  this 
process  takes  a  different  direction.  The  condensed  endo* 
chrome,  instead  of  becoming  paler  and  dividing,  gradually 
assumes  another  shape,  varying  with  the  species,  and  secretes 
a  siliceous  envelope.  In  some  species  it  becomes  a  body, 
with  a  capitate  head  and  constricted  neck  at  one  end,  and  at 
the  other  end  merely  curved,  and  a  broad  connecting  zone 
between  them  (PI.  YlII,  fig.  4,  t^  b :  a,  filament ;  4,  side 
view  of  sporangium). 

In  other  species  the  neck  is  wanting;  some  have  the 
sporangium  smooth,  others  bristly.  Finally,  the  endochrome 
forms  roundish,  highly  refractive  globules  within  the  Oonio- 
thecium-like  body ;  the  filaments  become  very  firagile,  break- 
ing up  on  slight  disturbance,  and  set  free  the  enclosed 
bodies.  The  contents  of  the  sporangium  soon  escape,  but  I 
have  not  been  able  to  follow  out  the  further  processes  they 
undergo  towards  the  reproduction  of  a  Chaetoceros. 

These  bodies  have  hitherto  been  placed  in  a  distinct  genus 
of  Diatomacese,  viz.,  Goniothecium,  although  Mr.  Brightwell 
has  already  shown  that  some  of  them  at  least  were  con- 
nected with  Chsetoceros.  I  imagine  that  they  are  sporangia, 
formed  by  the  conjugation,  as  it  were,  of  the  two  valves  of  a 
frustule.  It  is  rarely  that  all  the  frustules  of  a  filament  are  in 
this  sporangial  state,  some  having  these  bodies  enclosed,  whilst 
other  cells  are  undergoing  the  ordinary  process  of  division. 

I  am  inclined  tc  believe  that  many,  if  not  all  the  species  in 
Goniothecium,  Omplalotheca,  Hercothea,  and  perhaps  in 
Dicladia,  Periptera,  and  Syndenbrium,  may,  when  found  in 
the  living  state,  turn  out  to  be  the  sporangial  bodies  of  species 
of  Chaetoceros. 

Those  figured  in  fig.  2,  d,  are  very  like  Ehrenberg^s 
figure  of  Hercotheca  mamillaris ;  the  circumference  of  the 
connecting  hoop  being  set  round  with  minute  setae,  or  a 
striated  portion  of  the  hoop  projects  beyond  the  valve. 

It  is  often  difficult  to  distinguish  species  from  varieties,  as 
the  awns  seem  to  vary  much  in  size,  length,  and  stoutness. 
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and  even  the  sporangium  differs  very  mncli  in  shape  in  appa- 
rent varieties. 

The  best  division  of  the  species  is  into  those  having  dotted 
and  those  having  spinous  awns,  the  members  of  each  group 
generally  having  otner  characters  in  common. 

^  Awns  beaded,  the  beads  or  dots  passing  round  the 
awns  in  a  spiral  manner. 

Chmtoceroi  socialii,  n.  sp.  Filaments  slender,  aggregated, 
embedded  in  gelatine,  with  wavy,  spirally  dotted  awns,  some 
of  which  are  more  dongated,  and  converge  to  a  common 
centre  (fig.  1).     Hong  Kong. 

This  is  the  smallest  species  I  have  seen.  By  the  aggrega- 
tion of  the  filaments  in  gelatine,  it  forms  roundish,  flattened 
fronds.  Frustules  quadrate,  with  an  awn  from  a  little  within 
each  angle,  one  of  them  being  more  elongated,  varying  in 
length,  according  to  the  distance  of  the  frustules,  to  a  com- 
mon centre,  to  which  the  elongated  awns  converge;  many 
frustules,  however,  occur,  in  wnich  the  awns  are  not  thus 
connect^;  side  view  oval. 

C.  ciliata,  n.  sp.  Filaments  elongated,  spiral^  with  oval 
fenestne  and  short  awns ;  sporangium  with  smooth,  convex 
valves,  surrounded  by  set8&  arising  fit>m  the  margins  of  the 
connecting  zone  (fig.  2).     Hong  Kong. 

Filaments  composed  of  100  frustules  or  more,  which  have 
concave  sides,  forming  interstitial,  oval  fenestrse,  and  a  stout 
awn  fit)m  each  augle,  recurved  away  from  the  centre  of  the 
spire.  About  November,  in  many  of  the  frustules,  a  highly 
reflective  Ooniothecium-like  body  or  sporangium  appears. 
Side  view  of  valve  broadly  oval. '  Breadth  of  fnistule,  toVtt''  i 
length  of  awn,  ^-JV'. 

C.  Lauderi,  n.  sp.,  Bal£9.  Filaments  with  quadrate  frus- 
tules, narrow-oblong  fenestne,  slightly  and  gradually  con- 
stricted at  the  midcUe,  and  long  awns ;  sjporangia  with  very 
unequal,  spinous  valves,  the  larger  one  capitate  (fig.  4).  Hong 
Kong. 

About  the  middle  of  April,  and  shortly  previous  to  the  disap- 
pearance of  the  filaments,  sporangia  are  seen,  in  which  the 
larger  valve  is  capitate,  hirsute,  and  connected  to  the  hoop 
by  a  broad,  smooth  neck.  The  smaller  conical  valve  is  fiir- 
nished  with  spines,  or  a  delicate  plicated  membrane  resem- 
bling spines.  I  think  the  latter,  because  there  is  no  trace  of 
this  lower  part  with  membrane  attached  after  boiling  in  acid. 
There  is  also  a  fine  plicated  membrane  attached  to  the  mar- 
gins of  the  hoop).  I  think  it  is  a  large  variety  without 
the  constricted  neck.    Breadth  of  a,  — >-'' 
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C*  variety  of  C.  Lauderi?  Filaments  larger^  with 
abruptly  constricted  fenestrse,  and  lons^  slightly  curved 
awns;  latend  view  oval  (fig.  8).    Breadth  of  mistule  firom 

ffi  6  6      "-O  TiTo    • 

C.  affine,  n.  sp.  Filaments  as  in  C.  Lauderi,  but  with  the 
terminal  awns  incurved  and  stouter  than  the  rest  j  sporangia 
with  unequal^  convex^  hirsute  valves  (fig.  6). 

Occasionally  some  of  the  intermediate  awns  are  enlarged 
similar  to  the  terminal  ones.  C.  affine  differs  from  C.  Lau- 
deri,  principally  in  its  sporangia,  which  are  not  constricted^ 
have  more  delicate  spines,  and  the  lesser  valve  is  siliceous 
and  permanent.     Breadth  of  firustule,  rs^V' 

C.  campressa,  n.  sp.  Filaments  with  broad,  constricted 
fenestra,  and  awns  arising  from  a  little  within  the  angl^ ; 
lateral  view  of  valves  compressed  oval  (fig.  6). 

Filaments  straight,  here  and  there  having  the  awns  of  con- 
tiguous valves  much  longer  and  stouter  than  the  intermediate 
ones,  and  conspicuously  beaded  and  flexuose.  Sporangia  un- 
known.   Breadth,  ytW  >  length  of  awn,  about  ^W' 

^^  Awns  cellulose. 

C.  celluloia,  n.  sp.  Awns  cellulose,  varying  in  size  and 
length  (fig.  12). 

l^aments  straight,  with  oval,  constricted  fenestra^  quad- 
rangular awns,  having  regular  oval  or  quadrangular  depres- 
sions over  their  whole  surface,  the  terminal  awns  stouter  and 
shorter  than  the  others.  Frustule  quadrangular,  with  a 
curved  line  running  across  from  the  insertion  of  one  awn  to 
that  of  the  other,  and  which  is  apparently  the  line  of  junction 
between  the  hoop  and  the  valve,  the  latter,  from  its  slightly 
turgid  shape,  being  seen  in  the  front  view ;  lateral  view  oval. 
Breadth  of  fhistule,  fit)m  -^-^"  to  -rh>'' 

^^^^  Awns  spinous.     Filaments  luually  stouter  than  in 
the  preceding  divisions. 

C  boreali?  Frustules  quadrangular,  with  four-sided, 
stout,  striated,  and  coarsely  spinous  awns,  arising  from  the 
centre  of  the  depressed  valves  (fig.  7). 

I  have  only  met  with  this  species  in  single  frustules. 
Awns  -roV^r"  broad,  about  thirty  times  longer  than  broad^ 
with  spines  arising  in  an  alternate  manner  from  the  angles^ 
those  of  upper  valve  recurved^  and  paralld  with  those  of  the 

*  The  form  of  the  intentiid  foramined  differs  so  much  from  that  of  0. 
Landsri,  that  it  ia  probablj  a  diatlDct  apeciea,  which  wo  propoae  to  same  O. 
ineUor, — J.  Kalfs. 
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lower  valve  and  with  the  axis  of  the  frustule.  Spines,  two  in 
T^oo" ;  striae  resolvable  into  dots ;  lateral  view  roundly  oval. 

C  coarctata,  n.  sp.  Filaments  composed  of  quadrangular, 
closely  approximated  frustules,  without  fenestra,  with  stout, 
spinous,  and  striated  awns  arising  from  within  the  angles 
(fig.  8). 

Filaments  straight,  with  the  terminal  awns  hexagonal, 
tapering  at  each  end,  shorter  and  stouter  than  the  others, 
with  serrated  angles,  and  incurved ;  the  other  awns  quadran- 
gular and  spinous,  those  nearer  the  end  ones  coarsely  spinous 
and  curved  on  themselves,  like  the  crook  of  a  crosier  or 
sheep-hook;  the  rest  more  slender,  minutely  spinous,  and 
simply  recurved.  Side  view  oval,  with  two  triangular  depres- 
sions for  the  insertion  of  the  awns.  Breadth  of  frustule, 
y-lV>  of  terminal  awn,  -rsVo'''  This  species  is  often  covered 
with  a  species  of  Vorticella,  which,  when  in  full  life  and 
motion,  gives  it  a  very  extraordinary  and  otUr^  appearance. 

C  denticulata,  n,  sp.  Filaments  with  quadrangular  frus- 
tules,  long,  quadrangular,  delicately  spinous  awns,  which  are 
situated  on  surface  of  valves,  suddenly  expanding  at  the  base, 
and  furnished  on  the  inner  side  with  a  notch-like  tooth 
(fig.  9). 

Filaments  straight;  awns  parallel,  and  at  right  angles 
to  the  axis  of  the  filament,  expanding  suddenly  a  little 
before  insertion,  like  the  bowl  of  a  pipe,  and  usually 
having  a  small  process  on  the  inner  side,  giving  it  a  still 
more  striking  resemblance  to  a  pipe.  This  process  seems  to 
be  for  the  purpose  of  articulation  with  the  contiguous  frus- 
tule, as  it  is  not  present  in  the  terminal  awns.  Side  view 
oval,  with  the  insertions  of  the  awns  strongly  marked. 
Breadth  of  frustule,  ^^''.  Length  of  awn,  3V''  i  breadth, 
about  To  W. 

C.  rostrata,  n.  sp.,  resembles  C  denticulata,  but  is  usually 
smaller,  without  the  articulating  process  of  the  awns,  and  the 
valves  have  a  tubular,  conical,  central  process,  which  articu- 
lates with  the  similar  process  of  the  adjacent  vaJve  (fig.  10).* 

C  protuberans,  n.  sp.  Filaments  with  minutely  spinous 
awns,  having  between  them  a  mamilliform  protuberance, 
which  projects  into  the  fenestra  (fig.  11). 

Filaments  straight,  with  very  slender,  delicate,  interme- 
diate awns,  and  stouter  and  shorter  terminal  ones.  Valves 
with  a  central  projection;  compressed  oval  in  the  side  view. 
Breadth  of  frustule,  about  -^77'' ;  length  of  terminal  awns, 
about  -riir". 

*  This  form  is  regarded  as  a  variety  of  C.  dentienlata  by  Mr.  Lauder,  but 
we  believe  the  differences  pointed  out  by  him  sufficient  to  distinguish  them. 
-—J.  R« 
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TRANSACTIONS. 


DfiscBimoNs  of  New  and  Rare  Diatoms.      Series  XII. 
By  R.  K.  Grbville,  LL.D.,  P.R.S.E.,  &c. 

(Communicated  by  F.  G.  S.  Roper,  E.L.S.) 
(Read  Feb.  10th,  1864.) 

(Plates  X  &  XI.) 

EUPODTSCUS. 

Bupodiscus  acabery  n.  sp.,  Grev. — ^Very  large;  disc  with 
two  large  submarginal  flat  processes  and  a  broad  striated 
border;  cellules  very  minute;  whole  surface  rough,  with 
scattered  raised  points.     (PI.  X,  fig.  1.) 

Hob.  Barbadoes  deposit^  Cambridge  estate;  C.  Johnson, 
Esq. 

The  treasures  of  the  Barbadoes  earth  really  seem  to  be 
inexhaustible,  and  do  not  cease  to  reward  the  persevering 
research  of  my  excellent  frienfd  Mr.  Johnson.  The  subject  is 
becoming  exceedingly  interesting — far  beyond  the  mere 
publication  of  a  few  novel  diatoms ;  for  here  is  an  extensive 
and  truly  fossil  deposit,  richer  already  in  some  extensive 
genera  than  any  other  known  locality,  while  various  genera 
of  singular  structure  appear  to  be  altogether  peculiar  to  it. 
It  will  now  be  a  matter  of  some  importance  to  make  our 
record  of  this  wonderful  deposit  as  complete  as  possible. 

The  present  diatom  is  one  of  the  finest  and  most  distinct 
of  its  genus,  attracting  the  eye  instantaneously  by  the  large, 
flat,  circular  AuUscus-VAlq  processes  which  project  somewhat 
from  the  surface.  The  structure  is  dense,  composed  of  very 
minute  cellules,  about  12  in  '001'^  The  little  rough  apiculi, 
which  appear  Uke  so  many  dark  specks  remotedly  scattered 
in  the  middle  of  the  disc,  are  more  numerous  towards  the 
margin;  striae  of  the  border  13  in  'OOl'^  Diameter  of 
disc  0075". 
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AVLACODISCUS. 

Aulacodiscus  decorus,  n.  sp.,  Grev. — Lai^e^  coloured ;  disc 
with  numerous  (about  six)  submarginal  processes;  furrows 
open^  delined  by  parallel  lines  of  granules^  terminating  in 
very  small  blank  spaces  surrounding  the  processes ;  granules 
minute^  irregiilarly  disposed  in  the  centre,  soon  passing  into 
closely  moniliform  slender  lines^  with  intermediate  shorter 
ones.     (Fig.  2.) 

Hab.  Barbadoes  deposit^  Cambridge  estate;  C.  Johnson^ 
Esq. 

A  fine  large  species^  without  any  umbilical  space^  the 
centre  being  filled  up  with  somewhat  remote  and  irregularly 
scattered^  mi^ute^  spherical  granules^  which  soon  arrange 
themselves  into  long  slender  lines^  sixongly  marked  by  the 
brownish  colour  of  the  closely  placed  granules.  As  the  lines 
proceed  towards  the  margin  there  is  no  appearance  of  dicho- 
tomous  division  in  order  to  fill  up  the  increasing  space ;  but 
shorter  lines  are  introduced  like  the  gills  of  many  Agarici,  and 
furnish  a  conspicuous  character.  This  arrangement^  however, 
is  irregular,  as  several  long  lines  are  sometimes  continued 
side  by  side  to  near  the  margin,  while  in  other  cases  the 
shorter  lines  occur  more  frequently.  In  this  character  our 
present  species  is  allied  to  A.  Kilkellianus.  The  diameter  of 
the  disc  is  from  0060''  to  •0080''. 

AULISCUS. 

Auliscus  Normanianus,  n.  ^.,  Grev. — Very  large;  valve 
circular,  with  a  large  smooth  umbilicus,  and  very  fine,  close, 
radiating,  plumose  lines ;  a  row  of  submarginal  puncta,  and 
numerous  apiculi  scattered  over  the  outer  parts  of  the  disc ; 
processes  3,  large.     (Fig.  11.) 

Hab.  Deposit  at  Moron,  province  of  Seville;  George 
Norman,  Esq. ;  C.  Johnson,  Esq. 

A  splendid,  well-marked,  and  rare  fossil  species.  It  appears 
to  be  strictly  circular,  and  may  be  distinguished  at  a  single 
glance  by  the  submarginal  row  of  puncta,  combined  with  the 
scattered  apiculi  which  are  considerably  more  numerous 
than  those  in  the  disc  of  Aulacodiscus  scaber.  The  lines 
which  converge  from  the  centre  to  the  processes  are  very 
numerous  and  delicate,  but  sharp  and  distinct ;  those  which 
radiate  to  the  circumference  exceedingly  fine  and  faint.  In 
the  example  figured,  the  processes  are  situated  at  a  con- 
siderable distance  from  the  margin,  but  this  is  not  a  constant 
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character.  The  diameter  of  the  valve  varies  from  •0050''  to 
•0073''.  My  friend  Mr.  Norman,  who  was  the  first  to 
examine  the  Moron  deposit,  well  deserves  that  this  magnifi- 
cent species  should  bear  his  name. 

Auliscus  Moronensis,  n.  sp.,  Grev. — Large ;  valve  broadly 
oval,  with  a  circular  smooth  umbilicus;  converging  and 
radiating  lines  beset  with  numerous  minute  puncta,  the 
lateral  ones  widely  plumose,  dichotomous;  processes  2. 
(Fig.  6.) 

Hab.  Moron  deposit ;  George  Norman,  Esq. ;  R.  K.  G. 

This  fine  diatom  is  evidently  allied  to  Aulisctcs  pruinosus 
of  Bailey,  from  which,  indeed,  it  is  not  easy  to  separate  it  in 
words,  although  it  is  abundantly  distinct.  The  essential 
dificrence  lies  mainly  in  the  radiating  lines.  These,  in 
A.  pruinosus,  are  very  fine  and  delicately  scabrous,  the  latter 
effect  being  produced  by  the  minute  jaggedness  of  the  lines 
themselves.  In  our  new  species  the  lines  are  far  more 
robust,  less  exquisitely  symmetrical,  and  the  apparent  rough- 
ness is  caused  by  minute,  distinct  puncta  occurring  on  their 
surface  at  short  irregular  intervals.  A.  pruinosus  is  supposed 
to  be  always  circular,  but  I  do  not  venture  to  place  much 
confidence  on  that  character.  Nevertheless  it  is  worthy  of 
remark  that  all  the  examples  of  A,  Moronensis  which  have 
come  under  my  observation  are  broadly  oval.  Long  diameter 
about  -0055". 

BiDDULPHIA. 

Biddulphia  punctata,  n.  sp.,  Grev. — Side  view  elliptical- 
oval,  the  ends  sub-obtuse,  with  short,  obtuse,  roundish  pro- 
cesses and  two  transverse  blank  lines;  structure  uniform, 
composed  of  minute  puncta.     (Fig.  10.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq. ;  R.  K.  G. 

Of  this  species  I  have  met  with  four  or  five  examples,  all 
agreeing  so  closely  that  I  feel  justified  in  regarding  it  as 
well-defined.  The  transverse  lines  do  not  appear  to  indicate 
any  septum,  but  they  are  very  conspicuous.  The  position 
they  occupy  towards  each  end  of  the  valve  is  at  about  a 
third  of  its  entire  length.  The  short  processes  very  much 
resemble  those  of  B.  pukhella.  Longest  diameter  about 
•0055". 
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Triceratium. 

Triceratium  zonatum,  n.  sp.,  Grev. — Small;  valve  with 
nearly  Btraight  sides^  and  obtuse  angles^  furnished  with  round- 
ish pseudo-nodules ;  surface  minutely  punctate,  with  a  circular 
blank  umbilicus,  and  with  the  angles  cut  off  by  two  broad 
blank  lines.     (Pig.  3.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson^ 
Esq. 

A  handsome  and  striking  little  diatom.  Pseudo-nodule 
filling  up  the  external  angle.  Surface  closely  and  minutely 
punctate,  with  a  row  also  of  minute  puncta  (15  in  '001'') 
along  the  margin.  Umbilicus  distinct,  smooth,  circular. 
Angles  separated  from  the  centre  by  two  blank  lines  or 
bands ;  the  first  situated  considerably  nearer  the  centre  than 
the  apex ;  the  second  just  beneath  the  angle  itself,  there  being 
only  a  single  row  of  puncta  between  them.  Distance  between 
the  angles  about  *003(y^  The  species  to  which  this  diatom  is 
most  nearly  allied  is  T,  celluhsum,  (^  Trans.  Mic.  Soc.,' 
vol.  I,  N.  S.  Plate  iv,  fig.  14.)  At  the  same  time  the 
differences  are  so  marked  that  it  is  quite  unnecessary  to 
point  them  out. 

Triceratium  pallidum,  n.  sp.,  Grev. — Small;   valve  with 

straight  sides,  subacute  angles,  4 — 6  short  vein-like  lines 

given  off  from  the  margin,  and  the  whole  area  filled  with 

scattered  puncta,  larger  in  the  centre,  extremely  minute  to- 

.  wards  the  margin  and  in  the  angles.     (Fig.  7.) 

Hab.  Barbadoes  deposit,  Cambridge  estate. 

I  am  not  acquainted  with  any  species  to  which  the  present 
one  bears  any  affinity  unless  it  be  T.  areolatum,  which  it 
somewhat  resembles  in  outline  and  in  the  sharp  vein-like 
marginal  lines.  In  other  respects  the  structure  is  totally 
dissimilar.     The  distance  between  the  angles  is  •0030'^ 

Triceratium  cUfinitum,  n.  sp.,  Grev. — Small ;  valve  with  the 
sides  straight  in  the  middle,  the  angles  broadly  ovate,  with 
transverse  lines  of  separation,  which  convert  the  interior  into 
a  nearly  equal  hexagon ;  pseudo-nodules  lai^e ;  surface  filled 
with  lines  of  minute  radiating  puncta,  the  margin  with  a  row 
of  larger  puncta.     (Fig.  8.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. 

This  species  approaches  T.  insigne,  but  differs  in  various 
essential  particulars.  That  somewhat  variable  diatom,  of 
which  I  have  examined  a  considerable  series,  has  the  sides 
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invariably  and  decidedly  concave.  In  the  present  species 
they  are  (apart  from  the  trifling  curve  of  the  angle)  per- 
fectly straight.  Then,  I  have  never  seen  T.  inaigne  with 
anything  more  than  a  row  of  puncta,  cutting  off  the  angles ; 
whereas  in  T,  definitum,  an  actual  line  is  quite  conspicuous. 
It  may  also  be  remarked  that  the  angles  are  not  rounded 
(to  the  extent  of  the  segment  of  a  circle)  as  T,  insigne,  but 
are  rather  ovate  in  outline.  The  distance  between  the  angles 
is  -0028",  and  the  marginal  puncta  8  in  -001''. 

l^riceratium  unguiculatum,  n.  sp.,  Grev. — Large;  valve 
with  4  angles,  very  concave  sides,  and  rather  large  hexi^onal 
cellules;  angles  somewhat  obtuse,  furnished  with  a  minute 
claw-like  process.     (Fig.  9.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. ;  R.  K.  G. 

Of  this,  one  of  the  most  distinct  and  constant  species  in 
the  whole  genus,  I  have  examined  a  number  of  specimens. 
The  hexagonal  cellules  (6  in  '00 r')  are  uniform  in  size,  and 
form  a  delicate  reticulation.  The  most  remarkable  feature, 
however,  in  the  valve  is  the  slender  claw-like  process  which 
seems  to  occupy  the  place  of  pseudo-nodule,  and  to  arise  from 
a  small  callous  base  just  within  the  angles.  Distance  be- 
tween the  angles  •004<y'. 

THceratium  plumosum,  n.  sp.,  Grev. — Lai^e;  valve  with 
nearly  straight  sides  and  broadly  rounded  angles ;  structure 
composed  of  a  central  large  umbilicus,  from  which  radiate 
plumose  lines  of  hexagonal  cellules ;  pseudo-nodules  absent. 
(Fig.  4.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

An  exceedingly  beautiful  species,  and  as  distinct  as  the 
preceding.  The  radiating  lines  of  cellules  are  very  narrow 
as  they  originate  from  the  umbilicus,  and  gradually  increase 
in  size  until  they  are  about  7  in  -OOl''.  As  they  proceed 
they  keep  giving  off  new  lines  to  fill  up  the  space,  and  near 
the  margin  the  cellules  again  diminish  in  size,  especially 
within  the  angles.     Diameter  between  the  angles  '006(y\ 


Entogonia. 

Eniogonia  reticulata,  n.  sp.,  Grev. — ^Valve  with  nearly 
straight  sides  and  obtuse  angles  with  extremely  prominent 
pseudo-nodules;  compartments  of  the  border  minutely  but 
distinctly  reticulato-cellulate ;  central  triangle  with  fine  radi- 
ating costse.     (Fig.  5.) 
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86  Grevillb^  on  New  Diatotns. 

Hab.  Barbadoes  deposit^  Cambridge  estate;  C.  Johnson^ 
Esq. ;  R.  K.  G. 

The  only  species  with  which  the  present  diatom  can  be 
compared  is  E,  amabilis  ('  Mic.  Joum./  vol.  Ill,  N.  S.,  PL  X, 
fig.  21) ;  but  the  structure  of  the  border  in  the  latter  is  very 
different,  being  composed  of  distant  transverse  rows  of  minute, 
distinct,  and  somewhat  remote  pore-like  cellules.  In  the 
species  under  consideration',  on  the  contrary,  it  is  a  uniform 
and  continuous  network  pf  hexagonal  cellules.  In  both,  the 
pseudo-nodules  are  unusually  developed,  especially  in  E,  reti- 
culata, where  they  are  so  long  as  to  make  the  valve,  when 
seen  obliquely,  look  like  a  low  three-legged  footstool.  As  in 
the  other  species  of  this  genus,  the  costse  of  the  border  are 
extremely  variable  in  number.  I  have  seen  as  many  as  nine 
on  one  side,  without  reckoning  the  short  ones  connected  with 
the  angles.    The  distance  between  the  angles  is  about  *0035^'. 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  I  &  II, 

Bville's  ] 
Series 


Illustrating  Dr.  Greville's  paper  on  New  Diatoms. 

I XI. 


Pig. 

l.'^AulaeodUeui  OrevUleannt, 

2.-        „ 

umhimalus. 

3.-         „ 

amcmut. 

4.-         u 

radiaim. 

5.-                H 

pellueidut. 

6.-         „ 

ortenialU. 

7  •'^TncfroiiwM  coh^mmmn. 

8. —         „        pariUnm. 

0. — Biddulphia  gigantea, 
lO.^Ooceoneii  Barhadennt* 
11. — Cotcinodiicui  angulaini* 
12. — Terebraria  Barbadetui*,  front  view. 
13.—       „  „  side  view. 

All  the  figiuts  are  x  400  diameters. 
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TRANSACTIONS  OF  MICEOSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATE  III, 

IlluBtrating  Mr.  Lauder's  paper  on  New  Diatoms. 

Kg. 

1.— Perfect  fdaaneni  ot  Baeierioiinm  variant, 
8  tf.— Tcrmmal  cells. 

2  d.— Separate  awn. 

3  a. — ^Intermediate  cell. 
3  b, — Separate  awn. 

4. — Terminal  cells. 

5.— Fmstules  of  B.  variafu. 

6. — Sporangium  of  same. 
7  fl. — B.  h^alinum. 
7*.~The8ame. 

8.— Species  of  Chaotoceros. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  IV  &  V, 

Illustrating  Dr.  Ciaccio's  paper  on  the  Distribution  of 
Nerves  to  the  Skin  of  the  Prog,  with  Physiological  Re- 
marks on  the  Ganglia  connected  with  the  Cerebro-Spinal 
Nerve. 

Fig. 
1. — ^Perpendicular  section  of  the  skin  of  the  frog :  a,  outer  layer;  6,  inner 
lafer;  e,  onter  layer ;  d,  middle  layer;  e,  inner  layer;  /  bundles 
of  dark-bordered  nenre-fibres;  ff,  capiUar^r  vessels ;  A,  nuclei  of 
middle  layer ;  t,  muooni  glands ;  k,  connective  tissue  between  the 
superficial  capillary  Tcsseis  and  the  inner  layer  of  the  epidermis ; 
I,  nne  fibres  of  elongated  tissue. 

2. — ^Division  and  subdivision  of  the  bundles  of  dark-bordered  fibres  dis- 
tributed to  the  inner  layer  of  the  derma  of  the  frog.  The  bundles 
unite  with  one  another  in  such  a  manner  as  to  lorm  a  network, 
with  meshes  varying  in  size  and  shape.  The  nervous  network  is 
interlaced  with  that  of  the  capillaries.  In  the  drawing  are  also 
represented  some  branched  cells  of  greenish  pigment,  and  fine 
elastic  fibres  connected  with  nuclei.  This  kind  of  fine  elastic  tis- 
sue abounds  in  this  layer.     X  120. 

3. — ^Eine  nerve-fibres  with  one  dark-bordered  fibre,  which  divides  and  ter-  ■ 
minates  in  pale  fibres.  The  fine  nerve-fibres  ramifying  in  the 
sheath,  and  the  pale  fibres  in  continuation  with  the  dark-bordered 
fibres,  very  near  the  surface  of  the  derma,  mingle  together  and 
form  bundles,  which,  in  their  course  branch  and  pass  to  different 
distributions.  Here  may  be.seen  two  fine  branches,  distributed  to 
one  of  those  glands  which  exists  in  considerable  number  in  this 
layer.  The  nuclei,  which  are,  here  and  there,  observed  in  the 
drawing,  are  the  nuclei  of  development  of  the  pigment-cells.  From 
the  outer  layer  of  the  derma,     x  425. 

4. — Terminal  bundles  of  pale  fibres  continuous  with  dark-bordered  fibres, 
which  are  not  represented  in  the  figure.  The  bundles  are  seen  to 
divide  and  subdivide,  and  interchange  their  respective  fibres. 
They  form  a  plexus,  which  lies  immediately  beneath  the  capillaries. 
The  fibres  composing  the  bundles  do  not  exhibit  any  of  those 
spindle-shaped  swellings  which  are  so  frequentlv  observed  in  the 
nerve-fibres  which  run  m  the  same  sheath  with  the  dark-bordered 
fibres,  or  with  the  capillary  vessels.  From  the  outer  layer  of  the 
derma,  seen  from  below,     x  540. 

6.— Transverse  section  of  the  middle  layer  of  the  derma : — ^A.  Bundles  of 
dark-bordered  fibres  cut  across.  B.  Small  bundles  of  fine  fibres 
emerging  from  the  sheath  of  the  dark-bo^ered  fibres.  The  bun- 
dle, on  its  way,  is  seen  to  divide  and  subdivide,  and  to  be  connected 
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DESCRIPTION  OP  PLATES  IV  &  Y--{c(mtiimd). 

with  a  triangular  body,  which  contains  granular  matter  and  an 
OTal  nnoleua.  G,  0.  Branching  nucleatea  cells,  yery  nearly  re- 
sembling the  cornea-corpuscles.  The  granular  appearance  they 
exhibit  is  most  probably  due  to  the  prolonged  action  of  diluted 
acetic  acid,     x  340. 

C. — A.  Bundle  of  dark-bordered  fibres,  crossing  a  capillary  vessel  and 
dividing  into  two  branches.  B.  Pine  bundle,  composed  entirely 
of  somb  of  the  fine  fibres  running  in  the  same  sheath  with  the 
dark*bordered  fibres.  The  bundle  »  seen  to  leave  the  sheath  of 
the  smaller  branch,  and  to  be  distributed  to  the  capillaries.  Prom 
the  inner  layer  of  the  derma,     x  540. 

7.— 'Capillary  vessel  from  the  inner  layer  of  the  derma,  with  nerve-fibres 
running  on  each  side  in  same  sheath.  These  fine  nerve-fibres 
present,  at  unequal  distances,  spindle-shaped  swellings.  Some  of 
the  fibres  are  seen  to  leave  the  sheath,  and  to  pass  to  other  capil- 
laries.    X  425. 

8.— Capillary  vessels,  with  fine  nerve-fibres  distributed  to  them.  From 
the  outer  layer  of  the  derma.  The  fibres  are  seen  to  cross  the 
capillaries  in  different  directions,  and  to  unite  with  one  another.* 
X  42ft« 

*  It  is  necessary  here  to  notice  that,  in  consequence  of  the  capillaries 
being  injected  with  carmine  solution,  the  numerous  nuclei  connected  with 
their  walls  cannot  be  discerned,  and,  therefore,  they  have  not  been  repre- 
sented in  the  drawings. 
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Fig.  1. 


TRANS.  MICR.  SOC,  Vol.  XII.,  N.S..  PL.  VI. 
Fig  3. 


\^'^v- ' 


In  fonn  of  Red 


Carioas  ipontaneouschaiUfM  In  form  < 
Corpuscles  of  the  Frog,    x  700. 


Fig.  2. 


'    vr   y-  ^— •    ; 

Ylbratlle  Filaments  and  minute  particles  con- 

alHtiiiic  of   Viiicid  Coloared   Matter.      Blood 

Corpuscles  of  Human  Sul^ect.    X  1800. 


Fig.  4. 


ChanifM  in  form  of  Red  Blood  Corpuscles  of 
Qoinea  Pig  after  removal  from  the  hodjr. 


Perffect  Tetrahedral   Crystals  formed  from  Guinea 

Pig's  Blood.    In  many  cases  one  Corpuscle  became 

one  Crj-stal. 


Curious  changes  InTorm  of  Red  Blood  Corpuaclw 

of  the  Frog,  resulting  from  e^pofure  to  h«it. 

The  thin  fUaments  of  the  red  viscid  matter  were 

in  constant  and  very  active  vibration,    x  TOO. 


Fig.  5. 


Fig.  6. 


^,1 


Disintegration  of  the  Red  Blood  Corpuscles  of  the 
Guinea  Tig,  resulting  from  heat.    Some  have  sepa- 
rated Into  several  small  particles,  eacl»  ofwhichhaa 
assumed  the  crystalline  form,    x  700. 

Fig.  8. 


Colourless  and  scarcely  visible  Corpuscles  in  Guinea 

1  ig'B  Blood  (probably  very  young  Red  Corpuscles), 

surrounded  by  ordinary  Bed  Blood  Corpuscles. 


1000th  of  an  inch   L-i 
1000th  of  an  inch   i_ 

L.  S.  B.,  ad  nat. 


— '    x  700  linear. 


X  1800  linear. 

Jmiio.  l^'ul 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  VI  &  VII, 

Illostrating  Dr.  Scale's  observations  upon  the  Red  Blood- 
corpuscle  (page  82). 

PLATE  VI. 

Figs.  1  and  3  show  the  oorious  alterations  inform  observed  to  take  place 
in  the  red  blood-corpuscle  of  the  frog.  The  corpuscles  in  fig.  1  assumed 
the  forms  represented  within  an  hour  after  they  had  been  removed  from  the 
frog,  pkced  on  a  glass  slide,  and  covered  with  thin  glass.  The  change  was 
clearly  not  due  to  pressure,  because  numerous  corpuscles  close  to  the  altered 
ones  retained  their  ordinary  oval  form.  After  the  drawing  was  made,  the 
thin  fihtment  in  the  upper  part  of  fig.  1  became  much  longer,  and  exhibited 
constant  undulatorv  movements. 

By  the  application  of  a  gentle  heat  (a  little  above  100°),  long  and  venr  fine 
fihinients  were  invariably  formed,  as  shown  in  the  case  of  human  blood-cor- 
puscles represented  in  dg.  3.  All  the  filaments  exhibited  very  active  undula' 
tory  movements,  and  all  the  separate  particles  were  in  a  state  of  active 
molecular  movement.  Many  of  these  particles  and  filaments  could  not  be 
distiuguished  in  appearance  from  bacteria.  This  figure  is  magnified  1800 
diameters. 

In  fig,  3  tome  of  the  curious  vibratile  filaments  formed  by  the  red 
colouring  matter  of  the  frog's  biood-oorpuscle,  after  the  application  of  a 
gentle  heat,  are  shown ;  a  and  6,  filaments  in  active  vibration. 

The  author  considers  that  these  changes  in  form  could  not 
occur  if  there  was  an  euTclope  or  cell-wall  to  the  red  blood- 
corpuscle. 

Fig.  4  represents  some  of  the  appearances  observed  in  the  corpuscles 
of  Guinea-pig's  blood  within  an  hour  after  its  removal  from  the  body.  Many 
of  the  corpuscles  were  folded  so  as  to  appear  as  if  they  were  sacs  or  enve- 
lopes ;  but  the  same  appearances  were  produced  when  globules  of  strong 
syrup  were  suspended  m  strong  glycerine.  Several  corpuscles  were  seen 
finally  to  assume  the  crystaifine  form,  but  some  retained  their  ordmary 
circular  character,  as  shown  in  the  upper  part  of  the  figure ;  at  a  two  young 
corpuscles  ^dually  undergoing  conversion  into  red  corpuscles  are  repre- 
sented.   This  figure  is  magnified  ISOO  diameters. 

After  the  application  of  a  gentle  heat,  many  of  the  blood-corpuscles  of  the 
Guinea-pig  became  disintegrated,  as  shown  in  fig.  5 ;  and  after  the  lapse  of  a 
short  time  each  separate  particle  become  a  minute  crystal.  In  other  parts 
several  corpuscles  coalesced  to  form  a  compound  mass  of  red  viscid  matter,  as 
shown  in  fig.  6,  which  also  gradually  crystallized. 

Pig.  7  represents  fully  formed  tetrahedral  crystals,  and  blood-corpuscles  in 
process  of  change  into  crystals,  from  GKiinea-pig's  blood — magnified  700. 

These  facts  seem  to  the  author  incompatible  with  the  exist- 
ence of  a  cell- wall  or  envelope^  and  seem  to  show  that  the  red 
blood-corpuscle  is  composed  of  viscid ''  colloid''  matter^  which, 
by  rest  and  slight  concentration,  becomes  crystalline. 

Pig.  8  shows  some  very  transparent  blood-corpuscles  in  Guinea-pig's  blood. 
These  were  not  visible  upon  examination  with  a  power  of  700  diameters,  and 
eyen  with  a  power  of  1800  diameters  it  b  doubtful  if  they  would  have  been 
observed,  but  for  the  circumstance  that  they  were  surrounded  by  ordinary 
red  blood-corpuscles,  as  represented  in  the  figure.  The  author  re^ds  these 
as  very  young  and  but  yet  colourless,  red  blood-corpuscles.  Magnified  1800. 
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PLATE  VIL 

Fig  9. — Red  blood-corpusclcs  of  the  human  subject  divided  into  smaller 
portions  by  pressure.  A  needle  was  firmly  drawn  across  the  tbin  glass 
covering  tue  corpuscles;  many  of  those  in  the  line  of  pressure  were 
divided,  and  every  particle  resulliug  from  the  division  instantly  assumed  the 
spherical  or  stellate  form,  as  represented  in  the  figure.  An  ordmary  red 
blood-corpuscle  is  seen  in  the  upper  part — magnified  1800  diameters. 

This  fact  shows  that  the  red  blood-corpuscle  consists  of 
viscid  semifluid  material^  portions  of  which^  when  suspended 
in  fluids  may  assume  the  crystalline  form. 

Fig.  10. — Young  red  blood-corpuscles  from  human  blood,  showing  the 
colourless  germinal  matter  moving  away  from  the  coloured  formed  material 
—magnified  ISOO  diameters. 

The  germinal  matter  of  the  remaining  figures  was  coloured 
red  by  an  ammoniacal  solution  of  carmine.  The  depth  of 
the  tint  is  shown  by  the  darkness  of  the  shading. 

Fig.  11  is  a  very  small  and  young  frog's  blood-corpuscle.  The 
outer  matter  has  not  yet  undergone  conversion  into  the  coloured  formed 
material.  It  exhibits  two  outgrowths  or  protusions,  of  precisely  the  same 
nature  as  those  seen  in  the  livmg  mucus-corpuscle,  pus-corpuscle,  and 
oung  epithelial  cells  (see  Plate  IX,  fig.  15,  in  last  number) — magnified 
800  diameters. 

Fig.  12.— A  frog's  blood-corpuscle,  in  which  the  outer  part  is  undergoing 
conversion  into  coloured  formed  material — magnified  1800  diameters. 

Fig.  13. — Another  very  small  corpuscle,  in  which  the  formation  of  a 
small  quantity  of  the  coloured  matter  is  complete — magnified  1800 
diameters. 

Fig.  14t, — Another  corpuscle  showing  the  same  point,  but  magnified  only 
700  diameters.  In  this  and  some  other  corpuscles  it  might  be  said  that  a 
nucleus,  nucleolus,  and  nucleolulus  exist. 

Fig.  15,  IC. — Different  stages  in  the  formation  of  the  red  blood-corpuscle 
of  the  frog.  The  youngest  particles  would  be  called  small  white  ulood- 
corpuscles.    They  are  entirely  coloured  by  carmine. 

Fig.  17. — Alteration  in  form  of  the  outer  coloured  portion. 

Fig.  18. — ^Movement  of  germinal  matter  towards  the  surface  of  the 
coloured  formed  material. 

Fig[.  19.-;-An  ordinary  fully  formed  but  young  blood-corpuscle  of  the 
frog,  m  which  the  nucleus  (mass  of  germinal  matter)  is  large. 

T\f.  20. — ^Another  corpuscle,  in  which  the  mass  of  germinal  matter  has 
subdivided  into  smaller  portions. 

Figs.  21,  22.— Old  blood-corpuscles  of  the  frog.  The  coloured  matter 
is  so  condensed  that  it  does  not  become  spherical,  as  in  the  case  of  the  young 
corpuscles  (figs.  14,  16, 18,  19,  20,  23),  when  placed  in  moderately  strong 
glycerine, but  retains  its  ordinary  oval  form. 

Contrast  the  small  mass  of  germinal  matter  in  proportion  to  the  formed 
material,  in  these  old  corpuscles,  with  the  large  mass  which  forms  the 
greater  part  of  the  bulk  of  lAe  young  fro^s  blood-eorpuseUs  (figs.  1 1  to  16). 

Fig.  23. — Germinal  matter  collecting  towards  the  surface,  and  about  to 
divide  into  separate  portions. 

Figs.  24,  25. — Corpuscles  in  which  ihe  germinal  matter  has  separated 
into  small  portions,  some  of  which  have  escaped  through  the  viscid  red 
matter  in  the  surrounding  fluid. 

Figs.  15  to  24  magnified  700  diameters. 
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TRANS.  MICR.  SOC,  VOL.  XII.,  N.S.,  PL.  VIL 

In  all  these  drawings  the  coloarlets  Oerminml  Matter,  ufliiallT  termed  '  ?f  ucleus/  U  ffnmulmr, 
and  tbe  culoured  formed  material  Ia  repre«entea  bj  a  smooth  tint. 

Fig.  9.  Fig.  10. 


n«i 


^^ 


r^' 


Human  Red  Blood  Corpnaclea  divided  Into  spher- 
ical and  stellate  particles  by  pressure,    x  18Q0. 


o  --U 


N 


# 


Colourless  Matter  sepantinff  from  Bed  fimned 
material  of  Human  Blood  Corpuscles,    x  1800. 


RED    BLOOD    CORPUSCLES  .-FROG. 
Fig.  12.  Fir.  13. 


Fig.  14. 


Yonnpr  Corputcle  not  yet        Young   Red    Corpuscle.—        Young   Red  Corpuscle.—       Young  Red    Corpuscle. 

.       _.     .,     _     .. -,ji_  ..  «  .,  _      .  i'foir.    A  part  of  coloured        Frog.      Coloured   

portion  fully  formed.  X 1800 


^     orpu«  _    ...  . 

coloured.— Frog,    x  IS 

Fig.  15. 


Frog.     Formation   of  co- 
loured portion,    X  1800. 


A  part  of  coloured       Frog.      Coloured'  portion 
■  and  Nucleus,    x  TOO. 


Fig.  16. 


^^ 


Fig.  17. 


Fig.  18. 


Division    of  very  young 
Corpuscles    (White    Cor- 
puscles) and  formation  of 
outer  coloured  portion. 

Fig.  10. 


Nucleus    Nucleolus     and 
outer  Red  formed  material. 


Fig.  20. 


Change  in  form  of  outer        Movement    of    QerminAl 
Red  formed  materiaL  Matter,  towards  surlkce  of. 

Red  formed  material. 


Fig.  21. 

Fig.  22. 

n 

i«     t 

1-  f»  : 

Oval    Corpuscle    become        Division  of  Germinal  Mat- 
spherical  In  weak  Ulyce-  ter  or  Nucleus, 

rine. 


Old  Red  Corpuscles  which  have  not  assumed  the  spherical 

form.    Nearly  the  whole  ol  the  (lermlnal  Matter  has  been 

converted  into  colourlese  formed  material . 


Fig.  23. 


Fig.  24. 


Fig.  25. 


Co;- 


/' 


4  ^- 


Portion  of  Oermlnal  Mat-        Germinal  Mutter  has  divided  Into  smaller  portions,  some 
ter  tendincr    to    separate        of  which  have  paiwed  through  the  formed  material  into 
into  sniaUer  portions.  the  surrounding  fluid. 


1000th  of  an  inch  l_ 


-J    X  700  linear. 


1000th  of  an  inch    '       ■       ■       t      ■ 


-J    X  1800  linear. 


r  ,  S.  B.  a^    rat. 


Digiti 


zsd'by<3a^gle 


Digitized  by 


Google 


^'n^. 


iiiff- 


Digitized  by 


Google 


Digitized  by 


Google 


TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATif  VIII. 

niuatrating  Mr,  Lauder's  Bemarkii  with  lUaatrfttioiis  of 
the  Marine  Diatomacese  of  New  Species  found  in  Hong 
Kong. 

Fig. 

1. — Ckatocerot  iocialii. 

2.— a  eiliata, 

3,— Variety  of  C.  Landm* 

4 — ,(7.  Lauderi. 

5.— C.  affine. 

6. — C*  compressa, 

7,^C,  boreali? 

8. — C,  coarciata, 

9.— a  deniiculata, 
10.— a  rotiraia. 
11.— C7.  protuberant, 
12.— a  eeUulosa. 
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PLATE  IX, 


To  illustrate  Dr.  Beale's  ObservationB  on  the  Germinal  Matter 
of  the  Blood  and  on  the  Formation  of  Fibrin. — Page  47. 
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fig.  6. 


M 


From  a  palo  clot  in  the  heart  of 

a  [   it.eiit  who  died  of  exbaus- 

Lion,  sh'>wii3^  while  corpuscles 

and  fibres  of  fibnue.     X  7C0. 


i-'ig.  8. 


Fig.  7. 


Portion  of  a  large  xnaBs 
of  flbnne'  from  guinea 
pig'H  blood  the  inataut 
coagulation  had  occur 
red.     X  1600. 


>  apiV.ary  vcs'^'l  from 

tb'      n.'icou.-,      rn.m- 

»;;.inc  of  O..-  (-  ,:;;o'tiB 

iioui    a  miiu  u^_d  74. 

X   .UJ 


Fig.  9. 


One  of  the  maases  of 

germinal  matter  from 

tho    interior      of     the 

capillary  (Fig.  8) 

X  700. 


Fig.  11. 


Fig.  10 


J*.  :d  and  white  CO, 
.X^H':  Binco!.b  C;!C1 
»rd  COipu-Cle'i  arr^ 
ktruiT.e'it  pai;irh;s  i 
Vrluod  COrp..i;,a;  (I 
t.on  are  ob'=tei-7ed  ■ 
01  Lbo  fleld.  / 
.t     and    to    the  r 


Altered 
were  co 

cooaiiit 


T     .^    R    Ad  nac 


Whate  blood  oorpaaele  (human 

sutaect) .  with  thread  of  flbnne 

connected  with  it.    X  1800. 


Capillary  from 
areolar  tissue 
Mcnise    X  'OCi 
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TRANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  X  &  XI, 

Illustrating  Dr.  Greville^s  paper  on  New  Diatoms. 
Series  XII. 

Kg. 

1. — EupodtBcus  tcaber, 

i.'^Aulacodiscus  decorus. 

3. — Triceraiium  zontUum, 

4. —        ,^         plumoium, 

h,'^JEntogonia  reticulata* 

6. — Auliscus  Moronemis, 

7. — Triceratium  pallidum. 

8. —        „         d^/lmlum. 

9. —        „         unguieukUum, 
10. — Biddulphia  punelala, 
H.'^Auliscus  Nomumianus. 

All  the  figures  are  x  400  diameters. 
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TRANSACTIONS  OP  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OF  PLATES  XII  &  XIII, 

Illustrating  Dr.  Greville's  paper  on  New  Diatoms. 
Series  XIII, 


Fig. 

1.- 

-Aulacodhcus  extant 

2.- 

-Aulisctu  ornatu8. 

3.- 

-Eupodiscus  iriocnlaiut. 

4.- 

~~        » 

Barbadenm. 

5.- 

—TriceraitHm  irregnlan. 

6.- 

- 

7.- 

- 

Smitkianum, 

8.- 

-        „ 

^rtnuM, 

9- 

»» 

lignlaium. 

10.- 

- 

atieHuaium. 

11.. 

"~        » 

obesum. 

12.- 

»» 

acutanffulum. 

13.- 

~~        »* 

perpusillum. 

14.- 

""        »i 

modettum. 

15.- 

■"        »> 

foceatum. 

16.- 

- 

praUnme, 

17.- 

"*        »» 

mierostictuM, 

18.- 

■~        ♦» 

perminutuM, 

19.- 

"~        »» 

inaquale. 

20.. 

"~        i» 

f^%iw9w%mw^^nw9 

21.- 

"~        II 

venuloium. 

All  the  figures  are  x  400  diameters. 
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TRANS    MIC.  SDC.    VOI..  XII.     NEW  SERIES.      PLATS  aIV. 
Fir^.  i. 


lilt  of  muscu'.ar  flbrM,  nerves,  and  tracb'?CB  of  the  common  miA^ot      1  he  mascl'*^  reprii*9<?uted 

ri.ei  .11  shoi-r-iip.nii  the  body  lliey  tue  CiuuhCted  at  •=ach  extremity  wvUi  one  ot  tli-;  .seim'.»ut8. 
racfil'*  ti«<sii'?  ot  the  rr.  isci^.ar  Qbre  iu  the  cjutre  of  tli-?  i-l.awai^  ha'^  be-n  ruptiii-ed.  and  hani 
1  v.Uv.ii  th"  tub'"  of  th'-  sarcolemma  A  flue  branch  of  the  nerve  trun<  is  Sv-cn  to  croas  the 
n-\  and  i^;t«  otT  a  st;U  finer  branch  •^hich.  after  be:n^  fol'.owftd  for  a  sliort  amrance.  app-fara 
tl.  * '^irc.ol'mma  It  the  nerve  Tr'ink  b-  Trr\ced.  many  otli'-T  branchca  distribut»»d  iti  a  aininlar 
,1,1  b»!  jb-"?r.  :'d      1  he  tracheae.  repro'^en*.'»d  only  iu  one  part  of  the  draw.ng.  are  black      X  40 


'   nerve  trunk.  wh:rh  ae^^mn  to  be  lost  upon  the  surfac* 
*;    1.  leave's  -hw  "lanft-r  Tiiiulc  whir.h   crosses   the   muscle 


c!    •),'c  aa.'-o>mnia  m    r ift    1.  leave's  -hw  "lari^n-  tinulc  whir.h   crosses   the   muscle. 
I  .i,s-rv-e  t)ia^  '.)i<:  fihr-.--  of  Th<»  Q\u-  b^auLh    Lv  de  Miro  tvro  bundl'^i.  ■wh^rtfT^ proceed    | 

m:  Q.'arcl 
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TflANSACTIONS  OF  MICROSCOPICAL  SOCIETY. 


DESCRIPTION  OP  PLATES  XIV  &  XV, 

Illustrating  Dr.  Beale's  observations  on  the  Distribution  of 
Nerves  to  Insect- Muscle  (page  94). 

The  elementary  muscular  fibres  represented  in  fig.  1  are  of  large  size,  and 
consist,  for  the  most  part,  of  ^yt  subdivisions,  all  included  within  the  tube  of 
the  sarcolemma.  But,  in  some  cases,  trachess  and  nerve-fibres  dip  down  in 
the  intervals  between  the  subdivisions.  Sometimes  the  subdivision  is  dis- 
tinct at  the  two  extremities  of  the  muscle  without  existing  at  the  central 
part,  in  which  case  fine  nerve-fibres  and  tracheae  pass  around  the  subdivided 
portions,  but  do  not  perforate  the  central  part  or  the  muscle.  In  all  cases 
branches  of  nerve-fibres  and  traches  pass  over  the  entire  surface  of  the 
muscle.  The  appearances  described  are  observed  in  fullv  developed  muscles, 
not  in  young  ones.  It  would  appear  as  if  there  was  first  the  tube  of  the 
sarcolemma,  which  formed  subdivisions,  and  exhibited  a  tendency  to  the  for- 
mation of  subordinate  tubes ;  or  the  sarcolemma  of  these  muscles  of  the 
noaggot  might  be  regarded  as  a  transparent  matrix,  in  which  fine  elementary 
muscular  fibres,  connected  together  in  the  centnd  part,  were  imbedded, 
jnst  as  the  so-called  tubular  membrane  of  nerve-fibre  often  appears  as  a  fine 
transparent  matrix,  in  which  several  dark-bordered  nerve-nbres  are  im- 
bedded.* 

The  genera]  course  of  the  nerve-trunks  is  well  seen  in  this  fi^pire.  They 
cross  the  muscles  at  right  angles,  and  give  off  branches  which  may  be 
traced  to  the  surface  of  the  sarcolemma.  Tiie  trunks  do  not  divide  and 
subdivide  into  branches,  each  of  which  is  distributed  to  a  muscle,  as  has 
been  represented ;  but  they  pass  completely  over  several  muscles,  receiving 
several  branches  in  their  course,  and  these  seem  to  be  composed  of  the  ultimate 
ramifications  of  numerous  finer  bundles,  which  are  distnbuted  to  contiguous 
muscles. 

The  arrangement  and  number  of  the  "  nuclei,"  or  masses  of  germinal 
matter  of  the  muscle,  are  well  seen  in  the  part  of  this  fig.  1  to  the  left  of 
the  observer.  The  nerve-nuclei  are  much  smaller  than  those  of  the  muscle. 
Some  are  represented  in  fig.  2,  which  is  very  liighly  macTiified. 

Fig.  2  shows  that  the  very  fine  fibre,  which  may  be  considered  as  terminal,  and 
which  seems  lost  upon  the  surface  of  the  sarcolemma  in  fig.  1,  really  consists 
of  exceedingly  fine  nerve-fibres,  which,  as  they  approach  the  larger  trunk, 
divide  into. two  bundles  (a,  a)  which  take  opponie  courses  in  the  trunk.  This  is 
fact  of  the  utmost  importance,  and,  as  it  is  constantly  observed,  forms  a 
strong  argument  against  the  view  which  supposes  that  nerve-fibres  termi- 
nate m  i^  ends,  while  it  is  in  favour  of  the  conclusions  to  which  I  have 
been  led  from  many  different  inquiries  as  to  the  existence  of  complete 
eireuits.  My  observations  all  point  to  one  conclusion — ^that  a  nerve  never 
ends,  and  that  nerve-fibres  invariably  form  complete  circuits.^ 

The  further  ramifications  of  the  nerve,  and  its  subdivision  into  extremely 
fine  fibres,  which  ramify  upon  the  surface  of  the  sarcolemma,  are  represented 

*  See  *  New  Observations  on  the  Structure  of  Nervous  Centres,'  &c. 
Churchill  and  Sons,  1864.    Also  a  paper  in  No.  XIY  of  my  ^Archives.' 
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PLATES  XIV  &  XV  (etmiimied). 

n  the  fiffurea  in  Plate  XV,  which  will  be  readily  understood  from  the  descrip- 
tion under  each  figure.  The  ultimate  ramifications  of  the  nerve,  which 
form  a  plexus  or  network,  must  be  considered  as  consisting  of  still 
finer  fibres,  perhap  not  anatomioallj  distinct,  but  still  composed  of  matter 
which  is  traversed  by  nerve-force  in  many  different  lines. 

The  arrangement  of  the  trachee  in  these  drawings  is  also  worthy  of 
examination. 

In  figs.  7  and  10  the  manner  in  which  the  finest  nerve-fibres  pass  to 
the  lunaoe  of  the  saroolemma  is  represented.  The  appearance  has  been 
interpreted  by  Kiihne  in  a  very  aifferent  manner.  He  considers  that 
the  nerve  pituiraUt  the  sarcolefaima  at  the  summit  of  the  conical  portion, 
and  forms  within  a  little  terminal  elevation,  consisting  of  its  subdivisions 
and  nuclei  {n4rven-hiige[),  Kiihne  has  described  as  a  single  terminal 
nerve-fibre  what  really  consist-s  of  a  bundle  of  fine  fibres.  These,  however, 
could  not  be  demonstrated  by  the  process  of  investigation  employed  by  him. 
Nor  was  it  possible  that  either  of  the  fine  nerve-fibres  or  tracheso  ramifying 
over  the  saroolemma,  and  figured  in  the  drawings  acoompanving  this  paper, 
could  be  seen  in  his  specimens.  Those  who  nave  recently  written  upon 
this  subject  in  Germany  have,  in  fact,  made  the  nerves  end  or  cease  at  the 
point  where  they  commence  to  ramify  over  the  surface  of  the  saroolemma. 

%*  The  nuclei  in  the  nerve-trunks  represented  in  fig.  7  as  pale  spots^ 
should  have  been  coloured  like  the  other  nuclei  in  the  figure. 
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TRANSACTIONS. 


Descriptions  of  New  and  Bare  Diatoms.     Series  XIII. 
By  R.  K.  Grevillb,  LL.D.,  P.R.S  E.,  &c. 

(Commuuicnlrd  by  F.  C.  S.  Roper,  Esq.,  F.L.?.) 
(Read  May  lltli,  1864.) 

(Plates  XII  &  XIII.) 

AULACODISCUS. 

Aulacodiscus  extans,  n.  sp.,  Grcv. — Large;  rays 4,  forming 
elevated  ridges  terminating  in  broadly  rounded  marginal 
inflations;  processes  oblong;  granules  small;  minute  raised 
points  remotely  scattered  over  the  surface  of  the  disc. 
Diameter  •0090''.     (PI.  XII,  fig.  I.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson, 
Esq. ;  R.  K.  G. ;  extremely  rare. 

A  noble  species,  which  for  a  long  time  I  only  knew  by 
small  fragments.  It  is  conspicuous  at  once  for  the  large 
cruciform  ridges,  which  are,  in  fact,  inflations  of  the  disc 
extending  from  the  centre  to  the  circumference,  and  pre- 
serving a  nearly  horizontal  position,  while  the  intermediate 
spaces  following  the  usual  convexity  of  the  disc  pass  out  of 
focus.  In  the  centre  is  a  small  circular  blank  space  from 
whence  the  close  lines  of  minute  granules  radiate,  having  a 
great  similarity  to  those  of  A.  decorus. 

The  processes  are  so  marginal  that  when  the  disc  is  viewed 
vertically,  they  reach  or  pass  slightly  beyond  the  outer  line. 
Over  the  whole  surface  of  the  disc  minute  apiculi  are  remotely 
scattered,  but  are  most  evident  on  the  large  terminal  in- 
flations. This  fine  diatom  is  allied  to  A.  mammosus,  in  which 
the  inflations  are  also  dotted  with  apiculi,  which  were  over- 
looked in  the  representation.  That  species,  however,  is 
much  smaller,  and  the  inflations  are  suddenly  elevated  like  a 
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cone^  instead  of  bebg  continaed  in  n  horizontal  direction^  as 
in  A,  Cretans. 

AULISCUS. 

AuUscui  omatus,  n.  sp.,  Grey. — Small ;  valve  circular,  with- 
out any  umbilical  space,  the  whole  surface  very  minutely 
granulose;  processes  6.    Diameter -0027^     (Fig.  2.) 

Hob.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
kindly  communicated  by  C.  Johnson,  Esq. 

The  more  recently  discovered  species  of  this  beautiful . 
genus  considerably  disturb  what  have  been  usuallv  regarded 
as  its  typicfd  characters.  In  A.  Raffiianui,  it  is  with  difficulty 
that  any  trace  of  converging  lines  can  be  perceived  through 
the  meshes  of  the  network  which  appears  to  envelope  it.  In 
A.  ambiffuus  the  entire  surface  is  filled  up  with  a  very  minute 
cellulation,  not  the  slightest  convergent  arrangement  of  anv 
kind  being  apparent.  And  now  we  have  a  species  in  which 
the  surface  is  throughout,  uniformly  and  exce^ngly  minutely 
granulose.  In  admtion  to  this  peculiarity  it  stands  alone  in 
possessing  five  processes;  and  as  the  alternating  ones  of  the 
lower  valve  are  almost  equally  conspicuous,  the  circle  is 
nearly  filled  up.  The  occurrence  of  this  diatom  tends  to 
confirm  the  idea  previously  thrown  out,  that  the  number  of 
processes  may  furnish  a  r^able  character. 


EUPODISCUS. 

EupodiscHs  trioculattis,  n.  sp.,  Grev. — ^Valve,  with  8  large^ 
flat,  circular  processes;  surfeu^e  minutely  reticulato-cellulate. 
Diameter  0035".     (Pig.  8.) 

Hctb.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson^ 
Esq. ;  R.  K.  G. 

It  is  quite  possible  that  this  diatom,  three  specimens  of 
which  are  now  before  me,  may  belong  to  the  genus  AuUscus, 
as  the  three  processes  appear  to  point  in  that  direction.  But 
in  the  absence  of  characters  more  stroxigly  distinctive  of  that 
genus,  I  consider  it  a  safer  proceeding  to  place  it  in  Evpo- 
disctii.  Indeed  it  seems  to  evince  considerable  affinity  with 
the  following  species,  as  well  as  with  E.  oculaius. 

Eupodiicus  Barbadensis,  n.  sp.,  Grev. — Disc  irregularly 
reticulato-cellulate,  the  cellules  being  eqiud  in  sise  through- 
out ;  processes  2,  large,  flat,  circular ;  margin  with  a  row  of 
vary  minute  granules.    Diameter  *0080''.    (Fig.  4.) 
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Hob,    Barbadoes  deposit^  Cambridge  estate;  C.  Johnson^ 
Esq. 

At  first  sight  this  species  might  be  taken  for  a  small  variety 
of  Atdiscus  Ralfriunus,  which  it  greatly  resembles  in  the  pro* 
cesses  and  in  the  character  of  the  reticulation.  The  latter^ 
however^  is  much  smaller  and  destitute  of  puncta.  The  ex- 
treme mai^in  is  minutely  headed^  the  beads  17  in  *001^'^  a 
character  never  observed,  I  believe,  in  the  Aulisci.  The 
present  species  is  closely  allied  to  E.  oculattis,  found  in  the 
Monterey  fossil  earth,  firom  which  it  diflfers  in  its  much 
^smaller  diameter^  and  in  the  cellules  not  diminishing  in  size, 
*and  never  becoming  in  the  slightest  degree  radiate  toward 
the  margin.  In  proportion  to  the  size  of  the  disc,  the  pro- 
cesses are  broader,  even,  than  in  E.  oculaius. 


Triceratium. 

Triceratium  prtetenue,  n.  sp.,  Grev. — ^Minute ;  valve  with 
concave  sides,  the  concavity  interrupted  by  a  small  convexity 
in  the  middle ;  the  attenuated  angles  with  a  minutely  rounded 
*  apex  containing  an  indistinct  pseudo-nodule ;  surface  with  8 
central  spines,  and  radiating  puncta,  the  margin  with  a  row 
of  larger  cellules.  Distance  between  the  angles  firom  •0018'' 
to  -0020^'.     (Pig.  16.) 

Hab,  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

In  all  the  examples  which  I  have  seen,  the  central  spines 
are  present,  although  sometimes  very  inconspicuous.  The 
central  portion  of  the  valve  is  circular  and  somewhat  concave, 
and  the  minute  puncta  radiate  to  the  boundary  of  this  area, 
while  beyond  it  they  appear  to  be  disposed  without  any  par- 
ticular order.  The  margin  of  that  part  which  may  be  said  to 
belong  to  the  angles,  is  ftimished  with  a  row  of  larger  puncta 
or  cellules. 

Tnceratium penninutum,n,  sp.,  Grev, — Minute;  valve  with 
concave  sides  (slightly  convex  in  the  middle  portion) ;  angles 
attenuated,  obtuse,  with  a  minute  indistinct  pseudo-nodule, 
separated  from  the  centre  by  a  slender  line  on  which  is 
situated  a  minute  spine;  puncta  radiating,  about  4  larger 
marginal  ones  in  the  angles.  Distance  between  the  angles 
'O0W\     (Fig.  18.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

In  some  respects  this  little  species  is  allied  to  the  preceding, 


Digitized  by 


Google 


90  Oabville,  on  New  Diatonti. 

which  it  resembles  closely  ia  form.  But  it  is  separated  at 
once  by  the  distinct  but  delicate  line  which  divides  the  angles 
jfrom  the  centre,  and  which  also  gives  a  more  angular  cha- 
racter to  the  central  area.  The  spines  appear  to  be  invari- 
ably  placed  upon  these  lines,  and  attract  the  eyes  as  points  of 
light. 

TriceratiuM  venulosum,  n.  sp.,  Grev. — Minute ;  valve  with 
straight  sides  and  somewhat  rounded  angles;  surface  marked 
with  remotely  scattered,  minute  puncta,  and  short  vein-like 
lines  given  off  in  pairs  from  the  margin.  Distance  between 
the  angles -0020".     (Fig.  21.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  C.  Johnson,  * 
Esq. 

A  very  distinct  little  species,  without  any  appearance  of 
i:s3udo-uodules  in  the  angles. 

Triceratium  obeaum,  n.  sp.,  Grev. — Minute;  valve  with 
slightlv  concave  sides  and  very  rounded  angles ;  a  few  very 
short  lines  projecting  from  the  margin,  a  few  very  minute 
puncta  formmg  a  central  triangular  figure,  and  a  few  others 
arranged  in  a  line  so  as  to  cut  off  the  angles.  Distance  be- 
tween the  angles  -0012^     (Fig.  11.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

The  angles  are  perfectly  smooth,  and  present  no  appear- 
ance of  pseudo-noaules.  The  short  lateral  lines  are  equi- 
distant and  five  or  six  in  number. 

Triceratium  Rylandsianum,  n.  sp.,  Grev. — Small ;  valve 
with  straight  sides  and  large,  rounded,  capitate  angles  cut  off 
from  the  centre  by  a  transverse  line ;  surface  minutely  gran- 
ulose ;  margin  with  a  few  remote  puncta.  Distance  between 
the  angles  -0025".     (Fig.  6.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

A  very  remarkable  and  distinct  species.  The  angles  have 
the  appearance  of  a  circular  loop  without  markings  of  any 
kind.  The  margin  is  strong,  and  extended  round  the  angles, 
the  transverse  line  cutting  them  off  from  the  centre  being 
equally  strong.  The  marginal  puncta  (about  6  or  7)  appear 
as  if  imbedded  in  the  substance  of  the  margin  itself. 

Triceratium  microstictum,  n.  sp.,  Grev. — Large ;  valve  with 
slightly  convex  sides  and  somewhat  obtuse  angles;  surface 
filled  with  minute  radiating  puncta;  margin  with  a  row  of 
conspicuous  granules,  largest  in  the  middle;  angles  minutely 
'punctate,  cut  off  from  the  centre  by  a  fine  transverse  line. 
Distance  between  the  angles  -0052''.     (Pig.  17.) 
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Hab.  Barbadoes  deposit^  Cambridge  estate;  C.  Jolmson, 
Esq. 

I  ftm  not  aware  of  any  species  with  which  our  present 
diatom  can  be  confounded.  The  radiating  puncta  are  pale^ 
slightly  increasing  in  size  from  the  centre  to  the  margin^ 
which  latter  is  well  characterised  by  a  row  of  larger  and 
darker  roundish  cellules,  8  in  '001'',  which  become  smaller 
by  degrees  and  disappear  before  reaching  the  angles. 

Triceratium  attenuatum,  n.  sp.,  Grev. — Small ;  valve  with 
undulate  sides  and  attenuated  angles,  terminating  in  short 
minute  horns ;  whole  surface  loosely  cellular,  with  a  circular 
umbilicus  and  a  band  of  linear-oblong  cellules  cutting  off 
each  angle.    Distance  between  the  angles  '0027'^    (Pig.  10.) 

Hab,  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

A  singular  diatom,  bearing  no  resemblance  to  any  recorded  ^ 
species  of  the  genus.  The  reticulation  may  be  compared  to  ' 
a  pattern  of  fine  lace-work.  The  rather  large  umbilicus  con- 
tains a  few  obscure  cellules  considerably  larger  than  those  of 
the  general  area,  while  those  of  the  angles  are  smaller.  The 
most  remarkable  feature  is  the  row  of  about  seven  or  eight 
linear-oblong  cellules  placed  side  by  side,  and  which  cut  off 
the  angles. 

Triceratium  ligtUatum,  n.  sp.,  Grev. — Valve  triradiate,  the 
segments  somewhat  ligulate,  terminated  by  a  sub-elliptical, 
obtuse  pseudo-nodule ;  surface  fitted  with  minute,  radiating 
puncta.     Distance  between  the  angles  "OOSS'^     (Pig.  9.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  in  slides  com- 
municated by  C.  Johnson,  Esq. 

This  species  is  nearly  aJlied  to  T.  Solenoceros,  but  is  sepa- 
rated from  it  by  the  pseudo-nodules,  which  are  cat  ^off  by  a 
fine  transverse  line,  and  are  very  minutely  punctate.  There 
is  also  a  row  of  marginal  puncta,  larger  and  darker  than 
those  which  radiate  from  the  centre. 

Triceratium  inaquale,  n.  sp.,  Grev. — Minute;  valve  un- 
equally triradiate,  the  angles  minutely  obtuse,  the  extreme 
ends  separated  by  a  transverse  line ;  surface  minutely  and 
faintly  punctate,  the  margin  composed  of  a  line  of  close, 
larger  puncta.  Distance  between  the  angles  •0020''  to  '0030''. 
(Pig.  19.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

Invariably  with  unequal  sides,  so  that  one  arm,  at  least, 
is  extended  more  than  the  others.  The  sides  are  unequally 
concave;  the  angles  prolonged  and  slender.     There  is  no 
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obvioas  radiating  arrangement  in  the  minutely  punetate 
structure. 

Triceratium  perpusUiwn,  n.  sp.^  Grrev. — ^Minute ;  yaly^  with 
the  sides  very  deeply  concave^  and  the  angles  broadly  rounded; 
centre  smooth,  the  angles  filled  with  an  oval  mass  of  Tery 
minute  puncta.  Distance  between  the  angles  *0012^'.  (Fig. 
18.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

In  this  minute  and  well-marked  species  I  cannot  per- 
ceive that  the  angles  are  cut  off  from  the  centre  by  a 
transverse  line.  It  is  not  therefore  so  closely  allied  to 
T.  castellatum  and  Narmatdanum,  as  it  would  appear  to  be 
from  its  form. 

TViceratium  Smithianum,  n.  sp.,  Grev. — ^Valve  with  slightly 
convex  sides  and  rounded  angles  containing  prominent  pseudo- 
nodules;  surface  filled  with  closely  radiating  lines  of  very 
minute  puncta,  having  a  central  space  in  which  they  are 
sparingly  scattered;  margin  very  strong.  Distance  between 
the  angles  •0040''.     (Pig.  7.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  Gteorge  J. 
Smith,  Esq. ;  R.  K.  G. 

This  species  was  kindly  commimicated  to  me  by  its  dis- 
coverer, Mr.  G.  J.  Smith,  of  Workington,  and  the  specimen 
accidentally  destroyed,  but  not  before  I  had  made  the 
drawing  now  engraved.  Two  other  examples  have  subse- 
quently occurred  to  myself,  which  in  all  respects  confirm  the 
characters  exhibited  in  the  original  specimen.  This  species 
is  remarkable  for  the  fine  and  extremely  close  radiating 
punctation  which  does  not  commence  from  the  centre  itself, 
but  from  the  edge  of  a  rather  large  half-blank  space,  in  which 
a  few  puncta  are  remotely  scattered.  The  strong  margin  is 
not  striated.  The  pseudo-nodules  are  not  large,  but  sharply 
defined,  and  are  evidently  very  prominent.  This  diatom  is 
allied  to  my  T.  connexum,  but  the  structure  is  more  minute^ 
and  the  small,  defined  umbilicus  of  that  species  differs 
widely  from  the  central  half-blank  space  in  7.  Smithianium. 

Triceratium  irrefftUare,  n.  sp.,  Grev. — Large;  valve  pale, 
.with  nearly  straight  sides  and  rounded  angles,  generally  more 
or  less  unsymmetrical ;  margin  very  slender ;  cellules  con- 
spicuous, radiating,  and  somewhat  plumose,  nearly  equal  in 
size ;  angles  within  slightly  concave.  Distance  between  the 
angles  -0040"  to  -0055''.    (Fig.  5.) 

Hab.  Barbadoes  deposit,  Cambridge  estate ;  common. 

The  most  frequent  of  all  the  Triceratia  which  occur  in  the 
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Barbadoes  deposit^  and  under  all  its  variations  easily  recog- 
nised by  its  size,  pale  colour,  and  radiating,  and  somewhat 
plm^ose,  subqoadrate  ceUoles,  which  are  also  sometimes 
more  or  less  concentric.  It  is  rarely  that  a  truly  symmetrical 
Talve  can  be  seen.  Generally  the  sides  of  the  valve  differ, 
more  or  less,  as  well  as  the  angles,  even  in  the  same  specimen. 
There  is  no  pseudo-nodule  whatever,  but  often  a  slight  con- 
cavity and  a  less  conspicuous  cellulation  within  the  angles. 

THceratium  foveatum,  n.  sp.,  Grev. — Small;  valve  witii 
straight  sides  and  rounded  angles ;  surface  with  6  radiating 
segments  alternately  raised  and  depressed;  those  terminating 
at  the  sides  oblong,  with  small  remote  equal  cellules ;  the 
intermediate  ones  passing  to  the  angles  with  cellules,  larger, 
remote,  unequal,  and  pit-like.  Distance  between  the  angles 
•0030^     (Fig.  15.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

This  most  remarkable  species  is  so  unlike  any  one  pre- 
viously described,  that  it  scarcely  requires  any  supplementary 
notice.  The  cellules  in  the  six  compartments  are  not  arranged 
in  any  regular  order.  Immediately  within  the  angles  is  a 
cluster  of  very  minute  puncta,  but  no  obvious  pseudo-nodule. 

THceratium  firmum,  n.  sp.,  Grev. — ^Minute;  valve  with 
straight  sides,  rounded  angles,  and  strong,  coarsely  striated 
margins ;  surface  filled  with  rather  large,  subquadrate,  some- 
what radiating  cellules ;  angles  minutely  punctate.  Distance 
between  the  angles  -0022''.     (Fig.  8.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  in  slides 
communicated  by  C.  Johnson,  Esq. 

A  stout,  pretty  little  species;  the  cellules  largest  in  the 
centre,  where  they  are  5  or  6  in  -(Wl",  somewhat  radiat- 
ing, and  sometimes  more  or  less  concentric.  Margin  thick, 
strongly  defined,  broadest  in  the  middle. 

THceratium  modesium,  n.  sp.,  Grev. — Small;  valve  with 
strictly  straight  sides  and  rounded  angles ;  surface  reticulato- 
cellulate,  the  cellules  angular  (not  hexagonal),  becoming 
smaller  towards  the  angles,  which  are  somewhat  concave 
within  and  destitute  of  pseudo-nodules;  margin  striated. 
Distance  between  the  angles  '0025''.     (Fig.  14.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  C.  Johnson, 
Esq. 

Conspicuously  reticulato-cellulate;  the  cellules  5  or  6  in 
•001'',  with  slender  walls,  becoming  smaller  within  the 
angles,  but  not  passing  into  puncta.  Mai^n  at  the  angles 
somewhat  thickened. 

THceratium  acutangulum^  n.  sp.,  Grev. — ^Large;  valve  with 
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4  acute  angles^  and  concave  sides^  the  angles  thickened  and 
bearing  a  claw -like  process;  granules  or  cellulation  radiating, 
the  cellules  becoming  larger  as  they  approach  the  margin. 
Distance  between  the  angles  -0050".     (Fig.  12.) 

Hob.  Barbadoes  deposit^  Cambridge  estate;  C.  Johnson^ 
Esq. 

All  the  valves  I  have  seen  are  4-angled^  and  sharply  acute ; 
colour  pale;  cellules  near  the  margin  7  in  -001".  The 
margin  itself  slender,  with  a  row  of  darker  cellules.  This  is 
a  most  distinct  species. 

THceratium  oculatum,  n.  sp.,  Grev. — Small ;  valve  with  4 
angles  and  nearly  straight  sides,  the  angles  much  rounded, 
with  large  transversely  oval  pseudo-nodules;  surface  filled 
with  minute,  radiating  puncta.  Distance  between  the  angles 
•0018".     (Fig.  20.) 

Hab.  Barbadoes  deposit,  Cambridge  estate;  very  rare; 
in  slides  communicated  by  C.  Johnson,  Esq. 

Whether  this  be  the  normal  condition  of  the  species  it  is 
impossible  at  the  present  moment  to  say,  as  only  a  single 
specimen  has  been  observed. 


On  the  Structure  and  Formation  of  the  Sarcolemma  of 
Striped  Muscle,  and  of  the  exact  relation  of  the 
Nerves,  Vessels,  and  Air-tubes  {in  the  case  o/ Insects) 
to  the  Contractile  Tissue  of  Muscle.  By  Lionel  S. 
Beale,  M.B.,  F.R.S.,  Fellow  of  the  Royal  College  of 
Physicians;  Professor  of  Physiology  and  of  General  and 
Morbid  Anatomy  in  King's  College,  London ;  Physician 
to  King^s  College  Hospital. 

(Read  June  8tli,  1864.) 

(Plates  XIV  &  XV.) 

The  apparently  stractureless  and  perfectly  transparent 
membranous  tube  called  the  sarcolemma  contains  the  con- 
tractile material  of  striped  or  voluntary  muscle,  which  may  be 
split  up  in  a  longitudinal  direction  to  form  "  fibrillse,^'  and  in 
a  transverse  direction  to  form  "  discs.''  The  precise  relation 
of  the  sarcolemma  to  the  contractile  material  of  the  muscle 
on  the  one  hand,  and  to  the  nerve-fibres  and  capillaries  on 
the  other,  and  the  mode  of  its  formation,  have  long  been 
questions  of  the  utmost  interest  to  anatomists  and  physio- 
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logists.  But  as  the  difficulty  of  determining  these  essential 
points  is  very  great,  and  as  some  of  the  appearances  seen 
could  be  accounted  for  in  several  different  ways,  many 
conflicting  accounts  of  the  arrangement  have  been  given,  and 
are  now  entertained  and  taught  by  different  authorities. 
The  consideration  of  the  nature  and  mode  of  formation  of 
the  sarcolemma  involves  the  discussion  of  the  relation  of  the 
nerves  and  vessels  to  the  contractile  material  of  striped 
muscle;  and  though  the  question  is  anatomical,  it  has  a 
physiological  bearing  of  the  utmost  interest  and  importance. 
Sarcolemma  is  even  more  distinct,  and  certainly  more  readily 
demonstrated,  in  the  muscles  of  many  insects  than  in  those  of 
vertebrate  animals. 

Sarcolemma  not  constantly  present, — This  membrane  is  not 
to  be  demonstrated  in  connection  with  all  the  elementary 
fibres  of  striped  muscle  in  vertebrate  animals,  and  it  would 
therefore  appear  that  sarcolemma  was  not  essential  to  the 
growth,  development,  and  formation  of  muscular  fibre ;  nor 
can  it  be  a  structure  necessary  to  the  due  performance  of  the 
function  of  this  highly  elaborate  form  of  contractile  tissue. 
Sarcolemma  cannot  be  demonstrated  upon  the  muscular  fibres 
of  the  heart  nor  upon  those  of  the  tongue.  In  the  auricle  of 
the  frog's  heart,  in  the  lymphatic  hearts  and  in  the  tongue  of 
the  same  animal,  the  striped  muscular  tissue  forms  in  many 
places  a  sort  of  web  of  exceedingly  fine  fibres,  many  being  so 
fine  that  they  are  not  wider  than  the  very  fine  fibres  or  fibrillar 
into  which  an  elementary  fibre  of  the  limbs,  for  example,  may 
be  split  up.  Now,  it  is  most  certain  that  these  very  fine  fibres 
are  not  enclosed  in  a  tubular  membrane,  as  may  be  proved 
most  distinctly  in  many  of  those  cases  in  which  the  fine 
fibres  taper  into  tendons.  Moreover,  there  are  many  other 
localities  in  the  frog  in  which  very  distinct  and  narrow 
elementary  fibres  may  be  demonstrated,  in  wliich  no  tubular 
sarcolemma  can  be  detected — for  example,  in  the  small 
muscles  of  the  eyelids  and  eyeball,  in  parts  of  the  mylo-hyoid 
of  the  green  tree  frog,  and  in  younff  muscles  of  the  limbs. 

Character  of  sarcolemma, — Of  the  existence  of  such  a 
tubular  membrane,  however,  in  many  cases  there  is  not  the 
least  question.  It  is  a  tube  often  firm  and  of  measurable 
thickness,  with  nuclei  in  connection  with  it.  It  is  as  clear 
and  positive  as  a  kidney-tube  from  which  the  epithelium  has 
been  washed  out.  Generally,  the  tube  of  sarcolemma  is  very 
firm  and  most  distinct  in  old  elementary  muscular  fibres  of  the 
muscles  of  the  limbs  and  those  which  possess  two  distinct 
points  of  attachment ;  but  in  these  I  have  noticed  that  while 
the  structure  is  distinct  in  the  case  of  the  old  and  fully 
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formed  elementary  fibres^  it  is  not  to  be  demonstrated  as  a 
distinct  tube  in  the  case  of  the  young  elementary  fibres  of 
the  same  muscle. 


THB   FOBMATION   OP  SABCOLEMMA. 

Cf  the  fna$$e$  qf  germinal  matter  (nuclei*)  in  relation  with 
itriped  muscle. — In  considering  the  development  of  muscular 
tissue^  and  other  structures  connected  with  it^  it  must  be 
borne  in  mind  that  several  tissues  of  very  different  nature 
are  undergoing  development  at  the  same  time^  and  in  very 
dose  relation  with  one  another^  and  that  the  apparent 
confusion  often  observed  in  specimens  is  in  great  measure 
due  to  the  number  of  nuclei  which  take  part  in  the  formation 
of  these  different  textures.  Even  at  a  very  early  period  of 
development  of  muscular  tissue  nuclei  of  more  than  one  kind 
can  be  clearly  recognised^  and  have  been  figured  by  some 
observers.  But  I  am  not  aware  that  any  one  has  succeeded 
in  following  out  the  changes  which  these  several  kinds  of 
nuclei  undergo,  or  in  demonstrating  the  precise  part  they 
play  in  the  production  of  the  tissues  which  undoubtedly  exist  in 
the  fully  formed  muscle,  but  which  cannot  be  recognised  at  an 
early  period  of  development.  There  are  at  this  early  period — 
(PL  XIV,  fig.  1)  nuclei  which  take  part  in  the  formation  of  the 
muscular  fibres;  (fig.  2)  nuclei  concerned  in  the  development  of 
vessels;  (Ph  XV,  ^.  8)  nuclei  concerned  in  the  devdopment 
of  nerves.  The  last  two  series  of  nuclei  are  generally  sepa- 
rated from  the  first  by  the  thickness  of  the  contractile  tissue 
produced;  but  in  some  cases,  in  consequence  of  the  produc- 
tion of  muscular  tissue  taUng  place  on  one  side  only  of 
the  muscular  nuclei,  the  latter  are  in  such  cases  very  close  to 
the  nuclei  of  the  vessels  and  nerves.  In  the  muscles  of  insects 
a  vast  collection  of  nuclei  are  sometimes  seen  upon  the  sur- 
face of  the  muscular  fibres.  These  nuclei  are  concerned  in  the 
development  of  the  tracheae  and  of  the  nerve -fibres ;  but  at 
this  early  period  these  structures  are  so  exceedingly  transpa- 
rent that  no  distinct  fibres,  or,  indeed,  any  form  of  structure 
can  be  traced  between  the  several  nudei,  and  it  is  necessary^ 
in  order  to  ascertain  the  meaning  of  the  appearances  observed^ 
to  examine  muscular  fibres  of  animals  of  the  same  kind  at 
different  ages.  The  various  stages  of  development  of  the 
nerves  and  trachese  may  be  very  clearly  made  out  in  the 

*  I  use  the  term  "  nucleus  "  in  a  general  sense  only.  The  ordinary  name 
by  which  these  masses  of  living  or  germinal  matter  of  the  muscle  are  known 
is  "  nuclei,"  for  which  reason  only  I  use  it  here. 
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common  silkworm,  if  oare  be  taken  to  prepare  the  specimens 
according  to  the  principles  I  have  laid  down.^ 

The  facts  have  an  important  bearing  upon  the  question  of 
the  precise  nature  and  origin  of  the  nuclei  which  exist  in 
connection  with,  or  external  to,  the  sarcolemma ;  but  it  must 
be  borne  in  mind  that  the  number  of  these  nuclei  is  very 
different  in  the  sarcolemma  of  different  animals.  Thus,  in 
some  cases  the  membrane  seems  to  be  entirely  destitute  of 
nuclei,  while  in  other  instances  a  vast  number  of  nuclei 
exist. 

The  matter  is  rendered  still  more  difficult  of  explanation 
by  the  fact  that  the  nuclei  seen  in  connection  with  the 
sarcolemma  have  a  different  origin  in  different  cases.  If  the 
muscular  fibres  of  the  white  mouse  be  examined  after  the 
application  of  the  acetic  acid,  the  observer  would  conclude 
that  the  sarcolemma  contained  a  vast  number  of  nuclei 
imbedded  in  its  structure.  If  he  were  to  examine  the 
specimens  more  attentively,  he  would  notice  that  in  many 
cases  nuclei  followed  each  other  as  if  arranged  in  a  line,  and 
he  would  further  notice  that  these  lines  crossed  the  muscular 
fibre  in  different  directions,  some  passing  transversely,  some 
obliquely,  while  some  pursued  for  a  short  distance  a  longi- 
tudinal course.  It  is  not  possible  to  arrive  at  the  explanation 
of  these  appearances,  unless  a  specimen  obtained  from  an 
animal  the  vessels  of  which  have  been  minutely  injected, 
and  the  nuclei  of  the  tissues  successfully  stained  with  carmine, 
be  examined  after  soaking  in  glycerine  or  syrup.  The  real 
meaning  of  the  nuclei  can,  however,  then  be  readily  and 
positively  determined.  It  becomes  at  once  evident  that 
the  nuclei  seen  upon  the  surface  of  the  elementary  fibres  are, 
for  the  most  part,  the  nuclei  of  vessels  and  nerves.  These 
structures  (vessels  and  nerves)  are  so  freely  distributed  upon 
the  surface  of  the  muscular  fibres  of  this  animal  that  the 
sarcolemma  appears  as  a  nucleated  membrane  in  ^ecimens 
which  have  been  treated  bv  acetic  add  or  potash.  That  they 
lie  external  to  the  sarcolemma  is  proved  by  the  tact  that 
they  may  be  stripped  off  from  the  surface  of  this  membrane. 
For  representations  of  the  vessels  and  nerves  distributed  to 
the  elementary  muscular  fibres  of  the  white  mouse,  see 
also  my  paper  in  the '  Phil.  Trans.'  for  1860,  pi.  xxiii,  figs.  5, 
6, 7,  and  '  How  to  "Work  with  the  Microscope,'  third  edition, 
pi.  xxvii,  page  76. 

Now,  at  the  spot  where  a  bundle  of  fine  nerve-fibres  is 
about  to  divide  into  smaller  bundles,  to  be«distributed  to  the 
elementary  muscular  fibres,  there  is,  of  course,  a  large  collection 

*  See '  How  to  Work  with  the  Microscope,'  3rd  edition,  p.  205  ei  ieq. 
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of  nuclei,  and  when  the  very  fine  nerve-fibres  passing  between 
these  are  destroyed,  or,  owing  to  the  refractive  power  of  the 
fluid  in  which  the  specimen  is  examined,  are  rendered  com- 
pletely invisible,  which  is  invariably  the  case  in  specimens 
immersed  in  fluids  consisting  principally  of  water — a  defective 
method  still  pursued  by  Kiihne  and  others  in  Germany — the 
appearance  is  that  of  a  little  collection  of  nuclei  upon  or  be- 
neath the  surface  of  the  sarcolemma.  And  as  it  often  hap- 
pens that  small  dark-bordered  fibres  (the  subdivisions  of  which 
are  really  distributed  to  muscular  fibres  at  a  long  distance 
from  the  point  of  the  specimen  under  observation)  here  lose 
their  dark-bordered  character,  and  in  preparations  mounted 
in  aqueous  fluids  cannot  be  followed  much  beyond  this  point, 
the  aark-bordered  fibre  often  appears  as  if  it  ceased,  and  was 
connected  with  the  collection  of  nuclei. 

When  such  collections  of  nuclei  are  protected  from  the 
immediate  pressure  of  the  thin  glass  by  a  layer  of  thin  ele- 
mentary muscular  fibres,  they  appear,  in  specimens  immersed 
in  aqueous  fluids,  to  be  beneath  the  surface  of  the  sarco- 
lemma. This  is  one  of  the  explanations  of  the  appearances 
observed  by  Kuhne,  Rouget,  Engelmann,  and  others.  Such 
collections  of  nuclei,  supposed  to  be  beneath  the  sarcolemma, 
have  recently  been  described  by  Kuhne  z&nervenhUgel;  and, 
although  twenty-four  years  ago  such  nuclei  could  not,  by 
any  possibility,  have  been  seen  by  the  microscopes  then  in 
use,  or  demonstrated  by  the  modes  of  preparation  then 
employed,  these  collections  have  been  christened  after 
Doyfere,  who  traced  bundles  of  nerve-fibres  to  the  surface  of 
the  muscles  of  certain  tardigrada  ;''^  and,  as  his  means  of 
investigation  prevented  him  from  being  able  to  trace  their 
further  ramification,  he  naturally  inferred  that  they  termi- 
nated there.  The  eminences  figured  by  Doyfere  are  the 
points  at  which  a  bundle  of  nerve-fibres  reaches  the  muscle, 
and  the  fibres  commence  their  ultimate  ramifications  upon 
the  surface.     Kiihne's  recently  discovered  Doyereschenhiigel 

♦  Doy^re,  as  would  be  supposed  (writing  twenty-four  years  ago),  says 
nothing  about  the  relation  of  the  nerve-fibres  to  the  sarcolemma,  but  describes 
them  as  spreading  out  over  the  surface  of  the  muscle,  sometimes  extending 
over  its  entire  length.  The  muscle  represented  bv  him  in  pi.  xyii,  fig.  4» 
seems  to  be  perfectly  continuous  in  structure  with  the  nerve-fibre.  It 
is  quite  impossible  to  say  which  is  nerve  and  which  muscle.  Kiihne 
seems  to  support  this  idea  of  Doy^rc,  that  the  contractile  tissue  of  the 
muscle  passes  by  continuitjr  of  structure  into  the  nerve.  After  writing 
voluminous  memoirs  and  arriving  at  novel  conclusions,  the  Berlin  anatomist 
at  last  discovers  the  truth  by  going  back  twenty-four  years !  See  "  Memoire 
sur  les  Tardigrades  ;**  '  Ann.  des  Sciences  naturelles,*  Seconde  Serie,  t.  xiv, 
1840. 
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are  undoubtedly  of  the  same  nature — ^not,  as  he  has  repre- 
sented them^  a  nucleated  structure,  in  which  the  nerve  ends, 
situated  beneath  the  sarcolemma. 

From  what  has  already  been  said  it  will  be  inferred  that 
I  hold  the  opinion  that  many  of  the  nuclei  seen  in  connec- 
tion with  the  sarcolemma  of  striped  muscle  are  really  the 
nuclei  of  vessels  and  nerves  ramifying  upon  its  external 
surface.  Not  only  so,  but  I  have  proved  that  these  nuclei  may 
be  stripped  off  from  the  surface  of  the  sarcolemma  with  the 
vessels  and  nerves  to  which  they  belong,  leaving  this 
membranous  tube  clear  and  almost  destitute  of  any  nuclei 
whatever.  I  have  even  stripped  off  the  layer  in  which  the 
vessels  and  nerves  ramify  from  the  surface  of  the  sarco- 
lemma, by  forcing  injection  in  the  interval  between.  (See 
'  Phil.  Trans./  1860,  p.  616.)  In  other  cases,  however,  the 
capillary  vessels  and  nerves  adhere  so  intimately  to  the  sarco- 
lemma that  they  may  be  said  to  form  part  of  its  substance. 

Of  the  nuclei  of  the  sarcolemma. — Besides  the  three  kinds 
of  nuclei  observed  in  connection  with  the  embryonic  muscle, 
and  consisting  of— (1)  nuclei  concerned  in  the  develop- 
ment of  the  muscular  tissue ;  (2)  nuclei  taking  part  in  the 
formation  of  vessels;  (fig.  ;5)  those  taking  part  in  the  pro- 
duction of  nerves;   there  are  in   the  fully  formed  muscle 

(4)  nuclei  imbedded  in  the  substance  of  the  sarcolemma; 

(5)  nuclei  in  the  connective  tissue,  upon  its  external  surface, 
and  continuous  with  it ;  and,  (fig.  6)  nuclei  upon  the  surface  of 
the  contractile  tissue,  just  beneath  the  surface  of  the  sarco- 
lemma. In  order  to  ascertain  the  nature  and  mode  of  origin 
of  the  nuclei  which  are  not  connected  with  muscles,  nerves, 
or  vessels,  it  is  necessary  to  consider  more  particularly 
the  mode  of  origin  of  the  transparent  membranous  sarco- 
lemma itself 

It  has  been  already  stated  that  sarcolemma  is  imper- 
ceptible in  young  muscles,  distinct  but  thin  in  fully  formed 
muscles,  thick  and  comparatively  firm  in  old  muscles.  Now, 
it  is  quite  certain  that  the  sarcolemma  does  not  result 
from  changes  taking  place  in  an  expansion  of  flattened  cells 
covering  the  surface  of  the  muscle — an  undoubted  mode 
of  origin  of  some  delicate  membranous  structures — for  no 
such  cells  are  to  be  demonstrated  during  the  development 
of  the  muscle  in  any  case.  Next,  it  must  be  boi*ne  in  mind 
that  the  apparent  smoothness  of  the  external  surface  of  the 
sarcolemma  is  due  to  the  action  of  the  fluids  in  which  it  is 
usually  immersed  for  the  purpose  of  examination.  If,  how- 
ever, the  most  smooth  sarcolemma  be  carefully  preserved 
in  viscid  media,  readily  miscible  with  water,  as  syrup  or 
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glycerine^  fine  fibres  will  be  found  projecting  from  everj 
purt  of  its  external  surface.  And^  as  for  example,  in  the 
case  of  many  muscles  of  the  frog,  where  the  elementary  mus- 
cular fibres  can  be  separated  from,  one  another  without 
being  actually  torn  apart,  and  in  many  of  the  old  muscles  of 
insects,  it  is  seen  that  the  sarcolemma  is  continuous  with  the 
intermuscular  connective  tissue.  In  fact^  the  membranous 
sarcolemma  seems  to  pass  into  the  slightly  fibrous  con- 
nective tissue.  And  in  those  instances  in  wmch  there  is  an 
absence  of  true  sarcolemma  investing  the  muscular  fibres, 
there  exists,  in  all  cases,  delicate  connective  tissue,  which 
forms  a  bond  of  union  between  them,  and  in  which,  it  may 
be  said,  the  muscular  fibres  are  imbedded.  If  such  fine  muscu- 
lar fibres  were  to  waste,  a  small  amount  of  connective  tissue 
would  remain,  and  this  would  be  added  to  that  which 
already  exists.  And^  in  certain  cases  of  disease^  in  which  the 
contractile  material  becomes  altered  and  converted  into  a 
form  of  connective  tissue,  this  latter  substance  is  continuous 
in  structure  with  the  sarcolemma.  This,  taken  in  considera- 
tion with  many  other  facts  tending  to  the  same  conclusion, 
leads  me  to  regard  the  contractile  tissue  of  muscle  as  consist- 
ing of  a  special  contractile  material  which  is  imbedded  in 
a  transparent  indifierent  tissue^  which  increases  in  amoimt  as 
the  contractile  material  wastes. 

The  intermuscular  connective  tissue  is  not,  in  any  case^ 
developed  as  a  framework  for  the  support  of  the  muscular 
tissue,  as  is  generally  maintained ;  for  neither  is  its  firmness 
or  its  amount  the  greatest  in  those  cases  in  which  the  mus- 
cular tissue  is  most  largely  developed,— or  at  the  time  when 
the  muscular  tissue  is  softest,  and  therefore  in  greatest  need 
of  support,  as  at  an  earlier  period  of  development, — ^for  at 
this  time  there  is  really  no  connective  tissue ;  but  when  the 
muscular  tissue  wastes  or  degenerates,  in  old  age,  when  its 
action  is  feeble,  and  in  cases  in  which,  from  various  causes, 
the  [contractility  of  the  muscle  is  impaired,  the  amount  of 
intermuscular  connective  tissue  attains  its  maximum.  In 
fact,  as  in  wasting  of  glands,  such  as  the  liver  and  kidney, 
the  secreting  structure  comes  at  last  to  be  represented  by 
connective  tissue,  and  its  nuclei  (masses  of  germinal  mat- 
ter) by  connective-tissue-corpuscles, — so  these  bodies  and  the 
connective  tissue  between  them  and  continuous  with  them 
are  all  that  remain  of  what  was  once  muscle. 

In  considering  the  mode  of  formation  of  the  sarcolemma,  it 
must  also  be  remembered  that  this  structure  is  continuous 
with  connective  tissue  at  the  point  where  the  muscle  joins 
the  tendon ;  in  fact,  the  sarcolemma  and  the  intermuscular 
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coxmectiye  tissue  are  represented  by  the  connective  tissue 
between  the  bundles  of  tendinous  fibres.  The  nuclei  of  the 
muscle  correspond  to  the  nuclei  of  the  tendon^  the  contractile 
tissue  to  the  fibrous  tissue.  That  this  is  so^  is  clearly  proved 
by  the  fact  that  the  contractile  material  of  muscle  may 
degenerate  into  a  tissue  which  is  continuous  with^  and  cannot 
be  distinguished  from^  the  original  normal  tendon. 

There  are,  then,  many  cases  in  which  the  nuclei  of  the 
intermuscular  connective  tissue  appear  as  if  they  were  nuclei 
of  the  sarcolemma,  and  cases  iu  which  nuclei,  originally 
belonging  to  the  contractile  tissue,  in  consequence  of  the 
wasting  of  the  latter,  appear  to  be  imbedded  in  the  thickened 
sarcolemma. 

In  order,  then,  to  account  for  the  nuclei  in  the  sarcolemma 
which  bdong  neither  to  the  nerve-fibres,  nor  the  vessels,  nor 
the  intermuscular  connective  tissue,  it  is  necessary  to  pass  in  re- 
view somewhat  more  in  detail  certain  facts  observed  in  studying 
the  development  of  muscle.     I  have  shown  that  in  the  deve- 
lopment 01  a  bundle  of  nerve-fibres  the  nuclei  in  the  intemer- 
vous  connective  tissue  (the  so-called  nuclei  of  the  tubular  mem- 
brane) have  descended  from  the  same  original  nuclei  which 
gave  origin  to  those  concerned  in  the  production  of  the  true 
nerve-fibres.    Or,  in  other  words,  that  of  the  total  number  of 
nuclei  (masses  of  germinal  matter)  which  result  from  the 
division  of  the  original  nuclei,  some  take  part  in  the  develop- 
ment of  true  nerves  while  others  produce  connective  tissue. 
And  where  dissimilar  structures    are  developed   in   close 
relation  with  one  another — as,  for  example,  where  a  nerves- 
trunk  and  vessels  are  AGvAofeA  pari  passu  in  close  proximity — 
there  exists  between  them  a  certain  proportion  of  indefinite 
connective  tissue.     The  origin  of  the  tissue  in  this  neutral 
territory  is  obscure,  but  there  can  be  little  doubt  that  the 
nuclei  present  are  in  part  the  descendants  of  those  which 
were  concerned  in  the  production  of  the  nerve-fibres,  and  in 
part  of  those  which  were  concerned  in  the  development  of 
the  vessels.    The  same  view  will  explain  the  origin  of  the 
connective  tissue  and  its  nuclei  between  the  glandular  ele- 
ments and  the  vessels  of  glands,  and  other  cases  in  which 
indefinite  connective  tissue  intervenes  between,  and  is  said  to 
connect  together,  dissimilar  structures;   it  being    an   un- 
doubted fact  that  in  the  development  of  these  textures  the 
masses  of  germinal  matter  first  produced  are  forced  to  the 
outside  by  the  formation  of  new  masses  within.    The  latter 
are  instrumental  in  the  development  of  the  special  structure, 
while  the  former  are  concerned  in  the  production  of  the  in- 
definite tissue  (connective  tissue)  which  invests  this  last.    So  it 
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would  appear  that  nuclei  found  in  intimate  relation  with  the 
tissue  of  the  sarcolemma  are  nuclei  descended  from  the  very 
same  nuclei  as  those  from  which  the  muscular  tissue  itself  has 
been  produced.  And  I  conceive  that  the  different  conditions 
under  which  the  former  nuclei  have  been  placedisquitesufficieut 
to  explain  why^  in  this  case^  a  tissue  of  very  simple  character^ 
and  without  any  special  endowments,  results.  Moreover,  it 
is  quite  possible  that  as  the  muscle  advances  iu  age  the  oldest 
portion  of  the  contractile  tissue  degenerates,  and  the  material 
which  was  incapable  of  absorption  might  thus  go  to  increase 
the  thickness  of  the  sarcolemma  from  within,  and  a  few  of 
the  nuclei,  escaping  destruction,  would  at  length  be  imbedded 
iu  the  substance  of  the  sarcolemma,  thus  thickened  by  the 
addition  of  a  simple  form  of  connective  tissue. 

It  seems  to  me  that  the  above  explanations  fully  account 
for  the  formation  of  all  the  nuclei  which  have  been  demon- 
strated to  exist  in  connection  with  the  sarcolemma. 

The  relation  of  sarcolemma  to  the  vessels^  nerves,  and 
contractile  tissue  of  muscle, — But  at  the  present  time  the 
structure,  origin,  and  mode  of  formation  of  the  sarcolemma  are 
of  special  interest  with  reference  to  the  mode  of  distribution 
of  nerves  to  striped  muscular  fibre.  As  is  well  known,  the 
conclusions  I  have  anived  at  are  at  variance  with  those  of 
Continental  anatomists,  not  only  upon  the  question  as  to 
whether  the  nerves  terminate  in  free  ends  or  form  complete 
circuits,  but  also  with  reference  to  the  position  of  the  nerve- 
fibres  with  respect  to  the  sarcolemma;  the  general  opinion 
now  entertained  being  that  the  nerves  actually  perforate  the 
sarcolemma  and  come  into  contact  with  the  contractile 
tissue. .  The  existence  of  such  an  arrangement  is,  without 
doubt,  supported  by  the  investigations  of  a  great  number  of 
observers.  The  question  is,  however,  one  of  such  extreme 
delicacy,  and  for  its  elucidation  requires  such  great  care  in 
the  preparation  of  specimens,  that  many  of  the  conclusions 
arrived  at  may  result  from  misinterpretation  of  the  appear- 
ances observed.  I  would,  however,  remark  that  many  of  the 
appearances  delineated  are  at  variance  with  what  I  have  my- 
self seen  and  have  demonstrated  to  others,  while  the  conclu- 
sions are  so  utterly  incompatible  with  collateral  evidence, 
that  many  independent  observers  refuse  to  accept  them  upon 
this  last  ground  alone. 


Digitized  by 


Google 


Db.  Bjsale^  on  Surcolemma.  108 


ON   THE   SABCOLSMMA   OF   THE    MUSCLES   OF   INSECTS. 

As  some  of  the  most  positive  statements  advanced  respecting 
the  arrangement  of  the  nerves  result  from  observations  upon 
the  muscles  of  insects,  I  propose  to  consider  the  structure  of 
the  sarcolemma  and  its  relation  to  the  musclar  tissue  on  the  one 
hand,  and  to  the  nerve-fibres  and  tracheae  on  the  other,  in  this 
class.  And  in  order  that  my  observations  may  be  the  more 
easily  tested  by  other  observers,  I  select  the  muscles  of  an 
insect  which  can  be  obtained  very  readily  in  dl  countries  and 
at  almost  every  period  of  the  year,  viz.,  the  common  maggot 
or  larva  of  the  blow-fly.  The  specimens  have  been  prepi^ed 
according  to  the  principles  already  laid  down. 

Careful  observation  of  the  sarcolemma  in  this  insect  shows 
the  existence  of  a  number  of  transverse  lines.  These  lines 
are  not  the  transverse  lines  of  the  muscular  tissue,  but  they 
are  situated  in  the  sarcolemma  itself,  as  proved  in  specimens 
in  which  the  sarcolemma  has  been  torn  away  from  the  muscles. 
Not  only  so,  but  a  thin  layer,  in  which  these  lines  may  be 
discerned,  may  be  torn  from  the  surface  of  the  sarcolemma, 
leaving  the  greater  part  of  this  membrane  in  its  natural 
position.  The  distance  which  separates  these  lines  from  one 
another  very  nearly  corresponds  with  that  which  intervenes 
between  the  transverse  markings  of  the  muscle,  and  for  this 
reason  they  have  escaped  observation  (PI.  XV,  fig.  9). 

It  will  presently  be  shown  that  these  transverse  lines  in 
the  sarcolemma  are  produced  by  the  ramification  of  fine 
branches  of  the  tracheae.  Nerves  and  tracheae  in  considerable 
number  may  be  followed  to  the  sarcolemma  covering  the 
muscle ',  and  when  seen  in  profile,  especially  in  the  case  of 
the  nerve-fibres,  a  portion  of  the  sarcolemma  is  drawn  out, 
as  it  were,  into  a  cone,  the  nerve,  in  fact,  appearing  to  be 
connected  with  the  summit  of  the  cone.  Such  is  the  manner 
in  which  the  Doy^reschen  nervenhugel  of  Kiihne  result. 
Doyfereschen  nervenhiigel  are  represented  in  figs.  7  and  10. 
Now,  in  these  cases  one  can  often  follow  fine  branches  of 
the  nerve-fibre  from  the  point  where  it  seems  to  pass  into 
the  Doyereschen  nervenhugel  for  some  distance  over  the 
surface  of  the  sarcolemma. 

But,  in  order  to  demonstrate  the  highlv  elaborate  arrange- 
ment of  the  nerve-fibres  and  tracheae  of  the  insect-muscle, 
it  is  necessary  that  in  a  well-prepared  specimen,  the  con- 
tractile tissue  should  be  ruptured  within  the  tube  of  the 
sarcolemma^  and  that  the  tube  of  the  sarcolemma  should 
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not  be  much  stretched  ot  compresaecL  If  this  contrac- 
tile material  is  not  thus  removed  £rom  beneath  the  sar- 
colemma^  the  numerous  dark  lines  caused  by  the  trans- 
verse striae  of  the  muscle  necessarily  prevent  the  £Eur  more 
delicate  lines  caused  by  the  finest  trachess  and  n^rve-fibres 
ramifying  upon  the  sarcolemma  from  being  seen.  Sndi 
an  accident  not  unfrequently  happens  in  the  preparation  of 
specimens  from  the  maggot.  One  instance  in  which  the 
arrangement  about  to  be  described  was  remarkably  distinct 
is  represented  in  Fl.  XIV^  fig.  1^  in  which^  also^  the  general 
mode  of  ramification  of  muscular  nerves  is  represented.''^ 

It  will  be  observed  in  this  specimen  that  one  fine  branch  of 
the  bundle  of  nerve-fibres  traversing  the  muscle^  after  passing 
a  short  distance  from  the  trunks  seems  to  cease  abruptly  upon 
the  sarcolemma.  Although  I  shall  describe  the  arrangement 
of  this  one  fibre^  it  must  not  be  supposed  that  this  is  toe  only 
fibre  distributed  to  this  muscle^  for  many  fine  branches  reach 
the  sarcolemma  at  other  points  from  different  nerve-trunks. 
The  mode  in  which  the  terminal  branch  leaves  the  nerve-trunk 
is  represented  in  fig.  2.  At  this  spot  three  sets  of  nerve- 
fibres^  passing  in  three  different  directions^  will  be  noticed. 
One  set  takes  the  course  of  the  original  trunk,  and  is  not 
concerned  in  the  formation  of  the  terminal  branch.  The  two 
other  sets,  coming  from  opposite  directions,  unite  to  form  the 
fine  compound  bundle,  the  further  ramification  of  which  will 
be  considered  presently.  I  have  already  drawn  attention  to 
this  peculiar  arrangement  of  n^rve-fibres  at  the  point  where  a 
branch  leaves  the  nerve-trunk,  and  have  statea  that  it  is  to 
be  observed  in  connection  with  all  nerves  of  all  animals.  (See 
my  'Archives,'  No.  XIV,  page  127.) 

The  point  where  the  fibre  in  fig.  I  seems  to  be  lost  on  the 
surface  of  the  sarcolemma  is  represented  magnified  nearly 
8000  diameters  in  PL  XV,  fig.  3.  The  fine  trunk  is  com- 
pound, and,  instead  of  consisting  of  a  single  nerve-fibre,  as 
represented  in  some  of  Kiihne's  drawings  of  insect-nerve, 
really  consists  of  a  number  of  exceedingly  delicate  nerve- 
fibres,  each  one  of  these  being  composed  of  still  finer  fibres, 
which  divide  and  subdivide  very  frady,  forming  an  elaborate 
network,  which  may  be  traced  over  every  part  of  the  sarco-- 
lemma.  In  some  places  the  meshes  formed  by  the  ramifica- 
tion of  the  nerve-fibres  are  much  smaller  than  in  others. 
In  fig.  8,  a  very  fine  nerve-fibre,  dividing  into  numerous 
branches,  and  forming  a  network  or  plexus,  is  represented. 
And  in  figs.  4,  6,  6,  are  some  other  portions  of  the  nervous 
network. 

«  For  «  description  of  this  figure  tee  the  'Ezplanation  of  the  Plates.' 
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Besides  this  elaborate  network  of  nerve-fibres  extending 
over  the  sarcolemma^  there  is  an  arrangement  of  the  tracheae 
equally  elaborate^  forming,  in  fact,  a  network  of  extremely 
minute  tubes,  which,  like  the  network  of  nerve-fibres,  extends 
over  every  part  of  the  sarcolemma.  The  mode  in  which  the 
trachese  reach  the  sarcolemma  and  divide  upon  its  surface, 
is  well  seen  in  some  parts  of  fig.  1,  and  in  fig.  7  many 
of  the  fine  branches  of  the  trachess  are  visible.  It  will  be 
seen  in  this  specimen  that  anastomoses  are  very  frequent^  but 
the  finest  branches  of  the  air-tubes  are  not  to  be  seen  by  the 
aid  of  a  magnifying  power  of  two  or  three  hundred  diameters. 
By  the  use  of  a  much  higher  power  and  properly  prepared 
specimens  branches  £ur  more  minute  than  any  represented  in 
fig.  7  are  brought  into  view.  These  are  represented  in 
figs.  8,  4,  5,  6,  and  9.  They  anastomose  freely  with  one 
another,  forming  a  network  of  air-tubes,  which  is  inti- 
mately adherent  to  the  sarcolemma.  The  finest  branches 
of  the  nerve-fibres  and  the  finest  branches  of  the  trachess 
are  situated  very  dose  to  one  another.  Bundles  of  fine 
nerve-fibres  may  often  be  seen  ramifying  with  tracheae  of 
considerable  diameter,  as  they  pass  to  be  distributed  on  the 
sarcolemma.  The  relation  of  the  finest  nerve-fibres  to  the 
finest  tracheae  is  shown  in  figs.  8  and  9. 

It  may,  perhaps,  strike  some  as  very  strange  that  an  ar- 
rangement so  elaborate  as  that  which  is  represented  in  my 
drawings  has  not  been  demonstrated  by  any  previous  observer ; 
but  when  it  is  considered  how  many  delicate  operations 
must  be  successfully  carried  out  before  it  can  be  demon - 
strated--^and  even  in  properly  prepared  specimens,  in  which 
it  is  to  be  seen,  how  difficult  it  is  to  remove  the  most  favor- 
able portions,  immerse  them  in  fresh  fluid,  and  cover  them 
vnth  thin  glass,  without  destroying  the  appearance  alto- 
gether— ^it  is  not  surprising  that  it  should  have  been  over- 
looked. Neither  the  finest  tracheae  nor  the  finest  branches 
of  the  nerves  described  in  this  paper  have  been  observed 
before.  That  the  arrangement  of  the  finest  tracheae  deli- 
neated in  my  drawings  is  exactly  as  it  exists  in  nature  can 
be  demonstrated  by  any  one  who  will  examine  the  speci- 
mens. But  not  a  vestige  of  such  minute  branches  is  to  be 
seen  in  specimens  prepared  according  to  the  usual  methods. 
The  fine  nerve-fibres  I  have  described,  as  would  be  sup- 
posed, are  very  readily  disintegrated,  so  that  it  is  only  in 
fortunate  specimens  that  the  appearances  delineated  can  be 
seen ;  but,  having  seen  these  fine  fibres  in  very  many  instances, 
I  have  no  doubt  that  the  description  I  have  given  of  the 
distribution  of  the  nerves  and  finest  air-tubes  to  the  muscles 
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of  the  maggot  will  be  confirmed  by  other  observers  who 
will  adopt  the  same  principles  in  the  preparation  of  the 
specimens  which  I  have  followed. 

The  transverse  markings  upon  the  sarcolemma  alluded  to 
in  page  103  are  caused  by  the  ramifications  of  the  tracheae, 
as  shown  in  figs.  7  and  9.  From  these  branches  smaller  ones 
pass  oif^  and  then  a  network  is  formed ;  when  the  muscle  is 
firmly  contracted  the  sarcolemma  is  much  shortened,  and  the 
tracheae  which  run  transversely  are  seen  much  more  distinctly, 
while  the  branches  which  connect  them  are  much  less 
evident. 

It  therefore  follows  that  the  membranous  sarcolemma  of 
the  insect-muscle  is  composed  of  very  fine  air-tubes  and  nerve- 
fibres  imbedded  in  a  transparent  material,  and  it  is  possible 
that  this  material  itself  mav  result  from  the  alterations  which 
occur  in  the  course  of  the  development  of  the  above  most  im- 
portant structures.  In  some  cases  there  can  be  no  doubt 
that  the  vessels  and  nerve-fibres  are  simply  adherent  to  the 
sarcolemma,  but  in  the  insect-muscle  the  fine  nerve-fibres 
and  air-tubes  are  so  incorporated  with  it  as  to  form  a  part  of 
its  substance.  The  rapidity  with  which  this  elaborate  sarco- 
lemma is  developed  is  very  wonderful,  since,  in  the  case  of  the 
maggot,  the  entire  muscle  doubled  in  size  in  the  course  of  two 
or  three  days.  I  doubt  if  it  would  be  possible  to  propose  for 
anatomical  investigation  any  subject  which  would  be  more 
likely  to  lead  to  the  discovery  of  highly  interesting  facts,  or 
to  the  demonstration  of  important  general  principles,  than 
a  minute  investigation  of  the  changes  occurring  during  the 
development  of  the  muscles  of  the  maggot  or  of  the  silk- 
worm, or  of  the  muscles  of  the  perfect  fly  or  moth,  during  the 
pupa  stage  of  existence.  Although  the  investigation  is  un- 
doubtedly extremely  difficult,  and  the  utmost  patience  is 
required  to  prosecute  a  subject  apparently  so  limited,  for  a 
sufficient  period  of  time  to  stand  a  chance  of  success,  it  must 
not  be  forgotten  that  great  principles  have  been  discovered 
and  wide  generalisations  have  been  arrived  at  in  the  course 
of  long-sustained  inquiries  into  minute  details. 


In  this  paper  I  have  demonstrated  an  arrangement  of  the 
nerve-fibre  upon  the  sarcolemma  of  insect-muscle  which  has 
not  been  described  before,  and  in  all  probability  has  not  been 
seen  by  any  previous  observer.  The  demonstration  of  this 
exceedingly  delicate  structure  is  due  entirely  to  the  mode  of 
preparation  followed. 
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Prom  these  observations  I  am  led  to  conclude  that  nerves 
are  distributed  over  every  part  of  the  surface  of  the  sarco- 
lemma.  It  is  quite  certain  that  fine  nerve-fibres  reach  this 
membrane  at  a  greater  number  of  points  than  is  represented 
in  any  of  my  drawings. 

The  mode  of  formation  of  the  fine  terminal  bundle  of 
nerve-fibres,  as  represented  in  PL  XIV,  fig  2,  is  a  fact  of  the 
utmost  importance,  and,  as  I  have  shown,  the  arrangement  is 
Constant  in  all  nerves  in  all  animals.  The  fibre  seems  to  divide 
into  two  bundles  (a,  a),  which  pass  in  opposite  directions  in 
the  trunk.  Oftentimes  a  nerve-fibre  divides  into  two  branches 
at  the  point  where  a  bundle  of  fibres  leaves  the  main  trunk ; 
of  these,  one  passes  into  the  branch,  while  the  other  continues 
its  course  with  the  other  fibres  in  the  original  trunk. 

There  is  no  evidence  of  the  nerve  penetrating  into  the 
interior  of  the  sarcolemma,  as  is  maintained  by  many  Conti- 
nental anatomists.  But,  on  the  contrary,  by  careful  observa- 
tion of  preparations  properly  prepared,  with  the  aid  of  very 
high  powers,  the  finest  fibres  may  be  focussed  upon  the 
surface  of  this  membrane.  The  general  course  and 
arrangement  of  the  nerves  represented  in  fig.  1,  and  alluded 
to  in  previous  memoirs,  renders  such  a  doctrine  improbable, 
while  there  is  a  great  amount  of  collateral  evidence  positively 
opposed  to  it.  Moreover,  not  one  of  those  who  have  pro- 
pounded views  opposed  to  those  expressed  in  my  first  paper 
(^  Phil.  Trans.,'  1860)  has  adopted  the  mode  of  preparation  I 
stated  to  be  necessary,  or  has  even  injected  the  vessels,  which 
I  proved  afforded  important  advantages  in  studying  this 
anatomical  question  in  vertebrate  animals. 

With  reference  to  the  observations  of  Kiihne  on  the  muscles 
of  insects,  I  regret  that  my  conclusions  are  hopelessly  at  vari- 
ance with  his,  not  only  as  regards  matters  of  detail,  but  upon 
broad  general  points.  His  terminal  nerve-fibre  consists  of  a 
bundle  of  very  fine  fibres.  Instead  of  a  nerve-fibre  perforating 
the  sarcolemma  at  one  point  only  of  the  muscle,  and  becoming 
connected  with  nuclei  beneath  this  membrane;  a  bundle  of 
very  fine  nerve-fibres,  having  reached  the  sarcolemma,  ramifies 
freely  over  its  surface,  and  is  not  connected  with  the  nuclei 
beneath,  which  are  probably  only  concerned  in  the  formation 
of  the  contractile  tissue.  I  regret  being  at  issue  with  my 
friend  upon  simple  matters  of  fact  of  this  kind ;  but,  as  he  is 
well  aware,  he  has  stated  his  conclusions  so  very  positively, 
and  has  repeated  them  so  frequently,  with  some  momfications, 
however,  that  I  can  accept  no  compromise — nor  can  I  allow 
the  discussion  to  cease  until  the  general  points  at  issue  have 
been  more  carefully  investigated  by  others.    I  must  again 
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repeat  the  proposal  I  made  some  time  since,  tliat  some  one 
muscular  structure  should  be  agreed  upon  for  investigation, 
and  that  those  observers  who  have  taken  up  this  most  im« 
portant  inquiry  should  write  short  memoirs,  illustrated  with 
drawings  representing  what  thej  have  seen,  and,  if  possible, 
the  preparations  from  which  the  drawings  have  been  made 
should  be  preserved.  The  memoirs  all  to  be  published  on  a 
day  previously  agreed  upon.  Independent  observers  would 
thus  have  an  opportunity  of  comparing  the  different  con- 
clusions one  witn  another,  and  of  forming  their  own  opinion 
upon  the  questions  at  issue. 
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